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1. CMOS Pseudo Static RAM 


| TPS1832P/SP/F-10 
TCS1832P/SP/F-12 
256K BR | TC51832PL/SPL/FL-85 


i 
fl 


TCS1832PL/SPL/FL-10 
TCS1832PL/SPL/FL-12 
TC518128AP/ASP/AF/AFW-80 
TC518128AP/ASP/AF/AFW-10 
TC518128AP/ASP/AF/AFW-12 
TC518128APLJASPL/AFL/AFWL-80 
TC518128APL/ASPL/AFL/AFWL-10 
TC518128APL/ASPL/AFL/AFWL-12 
TC518128AFTL/ATAL-80 
TC518128AFTL/ATAL-10 
TC518128AFTL/ATAL-12 
TC518128APL/AFL/AFWL-SOLV 
TC51812BAPL/AFL/AFWL-10LV 
TCS518128APL/AFLIAFWL-12LV 
TC518128AFTL/ATRL-8OLV 
TC518128AFTL/ATRL-10LV 


5V+10% 


BEBBBRBeeeee sls 
BEB BSSeeeee 


BESEBSBSHERBEBBBE HE BD 
BHEEBBES 
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: 
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TC51812BA0QK-LV (3.3V) 
TC518129AP/ASP/AF/AFW-80 
11C518129AP/ASP/AF/AFW-10 
TC518129AP/ASP/AF/AFW-12 
TC518129APL/ASPL/AFLIAFWL-80 
TC518129APL/ASPL/AFL/AFWL-10 
TC518129APL/ASPL/AFL/AFWL-12 
TC518129AFTL/ATRL-80 
TC518129AFTL/ATAL-10 


5V+10% 


af 


TC518129APL/AFL/AFWL-80LV 
TCS518129APL/AFL/AFWL-10LV 
TC518129APL/AFL/AFWL-12LV 
TC518129AF TL/ATRL-80 
TC518129AFTLATRL-10 
TC518129AFTUATRL-12 
TC518129A0QX-LV (3.3V) 69 
TC518512PL/FL/FTL/TRL-70 

TC518512PL/FL/FTL/TAL-80 


TC518512PLIFLIFTUTAL-10 275 pe pe 


P = PLASTIC DIP, SP = PLASTIC SKINNY DIP, F = PLASTIC FLAT PACKAGE(SOP) , FW = PLASTIC FLAT WIDE PACKAGE (SOP) 
FT = THIN SMALL OUTLINE PACKAGE (TSOP), TR = REVERSE TYPE TSOP 
* IN SELF REFRESH MODE WITH DATA RETENTION SUPPLY VOLTAGE OF 3V 


ieadtaivavasuvovataveiateiaesedes 
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CMOS Static RA 


ADDRESS 
PART NUMBER ORGANIZATION es 
TIME Max (ns) 


— 


— 


= 
S 


TC551001APL/AFUAFTUATAL-65L 


0.600 (P) 
0.525 (F) 


8 x 20mm 
FT()), TA(H 


P = PLASTIC DIP, SP = PLASTIC SKINNY DIP, F = PLASTIC FLAT PACKAGE(SOP) FT = THIN SMALL OUTLINE PACKAGE (TSOP) 
TR = REVERSE TYPE TSOP 


3. CMOS High Speed Static RAM (I) 


POWER POWER DISSIPATION MAX (m PACKAGE 
CAPACITY} PARTNUMBER same SUPPLY (V) Acre STANDBY 


ee 6P-15H 


eee = s a a 


ADDRESS | OUTPUT ENABLE 


PACKAGE 
WIDTH (inch) 


2 oe eee | 440 
ee a ee 
ee | ee 
a ee a 


ra 
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= 8 
= 8 
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= 8 
SR ee ae ae = 8 
ee | eee = 
a ee ee ee | 74 = 8 
“ee aa a | = 8 
a ee | 633 = 8 
| TCSS89P/J-35 —_| re a) a = 8 
a ee ee) ee = 8 
TC55328P/J-20 a ee ee } mm = 8 
a |) = 8 
328P | 15 a = 8 
64P = 8 
TOSSASAP 25 a ee = 8 
2 ian -- ae = 8 
TOSEAS6P/E-17 riz |e | sve | 630~—=*S| = 8 
a es | ee = 8 
| TCSS465P/J-35 | ee a = 8 
| TC5§329P/J-17_ BP -esse2ePht2 | i? || lt % Se] = 8 
a ee |) m0 = 8 
ee a = 8 
"T0s5329P/J-35 | a a a = 8 
a ee ee | 1210S ~ 
512K ee | ee 5V+10% | 1100 = 
Tosstes236 ae ee | | 885 B 
a ae a | 1430 # 
Trsstes) — e4Kxi6 «= | 20] 10S” 5V+10% | 1210S ry 
a a a 1100+ & 


P = PLASTIC DIP, J = PLASTIC SOJ 


3. CMOS High Speed Static RAM (II) 


ADDRESS [OUTPUT ENABLE 
ACCESS ACCESS POWER POWER DISSIPATION Max(mW) PACKAGE | PACKAGE 
CAPACITY | PARTNUMBER | ORGANIZATION | rime Max(ns) | TIME Max(ns) SUPPLY (V) —- STANDBY P J PLCC] WIDTH (inch) 


| TC55187T-20, 87T-20 
5V410% a 


TC55187T-25 
TC55187T-30 
TC55188T-20 


TC55188T-25 


TC55188T-30 


T = PLASTIC LEADED CHIP CARRIER(PLCC) 


PACKAGE 
WIDTH (inch) 


CAPACITY | PART NUMBER — 


TC55B417P/J-12 
TC55B88P/J-10 
TC5S5B88P/J-12 


TC55B464P/J-10 
TC55B464P/J-12 


TC55B465P/J-15 
55B328P/J-10 


TC55B329P/J-10 
TC55B329P/J-12 


<. 


P = PLASTIC DIP, J = PLASTIC SOJ 


TOSHIBA PSEUDO STATIC RAM 


70ns 80/85ns 100ns 


TC51832P/PL-85 
TC51832SP/SPL- 
TC51832F/FL-85 
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18128AP/APL-80 TC518128AP/APL-10 


TC51812B8ASP/ASPL-10 — TC518128ASP/ASPL-12 
Leal 


TC518128AF/AFL-10 
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CMOS 
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AFWL-80 


g 


AFWL-10 


TC518129APL-80LV TC518129APL-10LV TC518129APL-12LV 


PSEUDO 
STATIC RAM | TC518128AFTL-80 _ TC51812BAFTL-10 | TC51812BAFTL-12 
TC518128ATRL-80 TC518128ATRL-10 TC51812BATRL-12 
CE1, CE2 TYPE 
at TC518128APL-80LV a TC518128APL-10LV 4 TC51812BAPL-12LV 
——— TC518128AFL-OLV TC518126AFL-10LV — TC51812BAFL-12LV 
TC518126AFWL-80LV TC518128AFWL-10LV TC518128AFWL-12LV 
as TC51812BAFTL-SOLV Eo TC51812BAFTL-10LV F TC518126AFTL-12LV 
| MB TC518128ATRL-SOLV TC518128ATRL-10LV TC51812BATRL-12LV 
ae C5181 29ASP/ASPL-80 = TC518129ASP/ASPL-10 | TC518129ASP/ASPL-12 
7C518129AFW/AFWL-80 TC518129AFW/AFWL-10 TC518129AFW/AFWL-12 
as TC518129AFTL-80 a TC518129AFTL-10 4 TC518129AFTL-12 
TC518129ATRL-80 TC518129ATAL-10 TC518129ATRL-12 
CE, CS TYPE 


TC518129AFL-80LV TC518129AFL-10LV 


a TC518129AFWL-80LV TC518129AFWL-10LV 


+ 
g 
2 
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TC518129AFWL-12LV 


TCSI8129AFTL-OOLY_|———| TCS18129AFTL-t0LV_ [| TC518129AFTL-12LV 
| Frcs tet 29aTAL stv TC518129ATRL-10LV TC518129ATRL-12LV inion 


P :600mil DIP 
SP :300mil DIP 
TC518512PL-70 4 TC51851 2PL-80 _—- TC518512PL-10 F :450mi SOP 
TC518512FL-70 TC518512FL-80 TC518512FL-10 525mil SOP A ala ial 
Ed [stakes TC518512FTL-70 a TC51851 2FTL-80 ans! TC518512FTL-10 400mil TSOP (8x20mm) 
TC518512TRL-70 TC518512TRL-80 TC518512TRL-10 | 400mil TSOP LV: Data Retention 


TOSHIBA CMOS STATIC RAM 


CMOS 


STATIC 
RAM 70ns 85ns 100ns 


256Keit 32K8 | TC55257BPL/BFU TC55257BPL/BFU F: 450mil SOP 
BSPL-85/85L BSPL-10/10L 
TCSS257BFTU TC55257BFTL/ 
BTRL-85/85L BTRL-10/10L 


TCS5257BPUBFU 
BSPI-10L 
MBit TCS551001PL/FL-85/85L [4 TC551001PL/FL-10/10L F: 525ml SOP 


TC551001PVFI-10L 
TCS51001APL/AFL/ TC551001APL/AFL/ TCSS1001APL/AFL/ 
AFTU/ATRL-70/70L AFTL/ATRL-85/8SL AFTUATRL-10/10L 


TCS51001APVAFYV 
AFTVATRI-10/10L 


P: 600mil DIP 

SP: 300mi DIP 

FT/TR: TSOP (1) 
8x20mm 


HIGH SPEED 
STATIC RAM 


o 


72KBR 


3 
BAIL 


g 
x 
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256K Bit 


288K Bit 


TOSHIBA HIGH SPEED STATIC RAM 


10ns 12ns_ 1Sns/17ns 20ns 
TC55416P-20H 
TC5588P/J-20 
| Tossie7T-20 
TC85188T-20 
TCs8328P/J-17 }{ TC58328P/J-20 
TC55329P/J-17 
TC551664J-20 
TC55B417P/J-10 
Tess 
TC55B329P/J-10 TC55B329P/J-15 
TC55B4256P/J-15|_] TC55B4256P/J-20 
TC55B8128P/J-15 


25ns 


TC55416P-25H 
25H 


C5588 


+ 


1/8 
3i| 3//z 
elleile 
S118 


C5589) 


TCS5S5187T-25 


TCS5S464P/J-25 


& 
& 


TCSS5465P/J-25 


TC55328P/J-25 


TC5S329P/J-25 


TC551632J-25 


TC551664J-25 


30ns/35ns 


P: DIP 
J: SOU 
T: 800m PLCC 


SRAM/PSRAM PART NUMBER GUIDE 


PREFIX 
sis 
‘res * [J [8] bo} LI LI CI-L_J 
— DESIGNATOR 
L: LOW-LOW POWER VERSION 
DESIGNATOR 
LV: PSRAM 3V~5.5V DATA RETENTION 
AND 3.3V OPERATION 
SPEED 
SPECIAL DESIGNATOR 


L: LOW POWER VERSION 
I: INDUSTRIAL TEMP. RANGE 


PACKAGE 
P: PLASTIC DIP 
SP: PLASTIC SKINNY DIP 
F: PLASTIC FLAT PACKAGE (SOP) 
FW: PLASTIC WIDE FLAT PACKAGE 
FT: THIN SMALL OUTLINE PACKAGE (TSOP) 
TR: REVERSE TYPE TSOP 


DIE REVISION 
CONFIGURATION 
BiCMOS TECHNOLOGY 


DEVICE TYPE 


1: PSRAM 
5: SRAM 


CYPRESS 


CY7C187A 
CY7C164A 
CY7B164 
CY7C166A 
CY7B166 
CY7B166 
CY7C182 
CY7C185A 
CY7B185 
CY7B185 
CY7C194 
CY7B194 
CY7B194 
CY7C196 
CY7B196 
CY7B196 
CY7C199 
CY7B199 
CY7C183 
CY7C184 


FUJITSU 


MB8464A 
MB84256 
MB841000 
MB81C71A 
MB81C74 
MB81C75 
MB81C78A 
MB82B78 
MB81C79A 
MB82B79 
MB81C84A 
MB82B84 
MB82B84 
MB82B85 
MB82B85 
MB8298 
MB82B88 
MB82B88 
MB8289 
MB82B89 
MB82B89 
MB82B008 


GOLDSTAR 


GM76C88L 
GM76C256 
GM76C8128 


HS = High Speed 


TOSHIBA 


TC5562 
1C55416H 
TC55416H 
1C55417H 
1C55417H 
TC55B417 

TC5589 

TC5588 

TC5588 

TC55B88 
TC55464 
TC55464 
TC55B464 
TC55465 
TC55465 
TC55B465 
TC55328 
TC55B328 
TC55187 
TC55188 


TOSHIBA 


TC5565 
TC55257 
TC551001 
TC5561/62 
1C55416H 
TC55417H 
TC5588 
TC5588 
TC5589 
TC5589 
TC55464 
TC55464 
TC55B464 
TC55465 
TC55B465 
TC55328 
TC55328 
TC55B328 
TC55329 
TC55329 
TC55B329 
TC55B8128 


TOSHIBA 


TC5565 
TC55257 
TC551001A 


STD = Standard Speed 


DESCRIPTION 


64KX1 
16KX4 
16KX4 
16KX4 OE 
16KX4 OE 
16KX4 OE 
8KX9 
8KX8 
8KX8 
8KX8 
64KX4 
64KxX4 
64KX4 
64KX4 OE 
64KX4 OE 
64KX4 OE 
32KX8 
32KX8 
4AKX18X2 
4KX18X2 


DESCRIPTION 


8KX8 
32KX8 
128KX8 
64KX1 
16KX4 
16KX4 OE 
8KX8 
8KX8 
8KX9 
8KX9 
64KX4 
64KX4 
64KX4 
64KX4 OE 
64KX4 OE 
32KX8 
32KX8 
32KX8 
32KX9 
32KX9 
32KX9 
256KX4 


DESCRIPTION 


8KX8 
32KX8 
128KX8 


SPEED 


15,20,25,(35,45) 
(15,20,25,35),45 
10,12,(15) 
(15,20,25,35),45 
10,12,(15) 
(10,12),15 
(25,35),45,55 
(20,25,35),45,55 
10,12,(15) 
(10,12),15 
(25,35),45 
12,15,(20) 
(12,15),20 
(25,35),45 
12,15,(20) 
(12,15),20 
(25,35),45,55 
(12,15),20 
(25),35,45 
(25),35,45 


SPEED 


80,(100, 150) 
70,(100), 120,150 
(80, 100), 120 
25,30, (35) 
(25),30,(35) 
(25),30,(35) 
(35),45 
(15,20) 
(35),45 
(15,20) 
(25,35) 
15,(20) 
(15),20 
15,(20) 
(15),20 
(25,35) 
15,(20) 
(15),20 
(25,35) 
15,(20) 
(15),20 

25 


SPEED 


(150) 
(85, 100), 120 
(70,85, 100) 


PS = Pseudo Static 


CODE 


HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 


CODE 


STD 
STD 
STD 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 


CODE 


STD 
STD 
STD 


HITACHI 


HM6264A 
HM62256 
HM628128 
HM6267 
HM6767 
HM6288 
HM6788 
HM6289 
HM6789 
HM6789 
HM6208 
HM6708 
HM6708 
HM6209 
HM6709 
HM6709 
HM62832 
HM62A168 
HM62A188 
HM65256 
HM658128 


HYUNDAI 


HY6264 
HY62C256 
HY62256A 


IDT 


IDT7187 
IDT7188 
IDT71B88 
IDT6198 
IDT61B98 
IDT7164 
IDT71B64 
IDT71B64 
IDT7169 
IDT71B69 
IDT71258 
IDT71B258 
IDT71B258 
IDT61298 
IDT61B298 
IDT61B298 
IDT71256 
IDT71B256 
IDT71B256 
IDT71259 


HS = High Speed 


TOSHIBA 


TC5565 
TC55257 
TC551001A 
TC5561/62 
TC5561/62 
1C55416H 
1C55416H 
TC55417H 
TC55417H 
TC55B417 
TC55464 
TC55464 
TC55B464 
TC55465 
TC55465 
TC55B465 
TC55328 
TC55188 
TC55188 
1051832 
TC518129 


TOSHIBA 


TC5565 
TC55257 
TC55257 


TOSHIBA 


TC5562 
TC55416H 
TC55416H 
TC55417H 
TC55417H 

TC5588 

TC5588 

TC55B88 
TC5589 
TC5589 
TC55464 
TC55464 
TC55B464 
TC55465 
TC55465 
TC55B465 
TC55328 
TC55328 
TC55B328 
TC55329 


STD = Standard Speed 


DESCRIPTION 


8KX8 
32KX8 
128KX8 
64KX1 
64KX1 
16KX4 
16KX4 
16KX4 OE 
16KX4 OE 
16KX4 OE 
64KX4 
64KX4 
64KX4 
64KX4 OE 
64KX4 OE 
64KX4 OE 
32KX8 
4KX18X2 
4KX18X2 
32KX8 
128KX8 


DESCRIPTION 


8KX8 
32KX8 
32KX8 


DESCRIPTION 


64KX1 
16KX4 
16KX4 
16KX4 OE 
16KX4 OE 
8KX8 
8KX8 
8KX8 
8KXQ9 
8KXQ9 
64KX4 
64KX4 
64KX4 
64KX4 OE 
64KX4 OE 
64KX4 OE 
32KX8 
32KX8 
32KX8 
32KX9 


SPEED 


(100, 120, 150) 
(85, 100), 120, 150 
(70,85, 100), 120 
25,(35,45,55, 70) 
12,15,20,25,(35) 
(25,35) 
12,(15,20,25,35) 
(25,35) 
12,(15,20,25,35) 
(12), 15,20,25,35 
(25,35),45 
15,(20,25) 
(15),20,25 
(25,35),45 
15,(20,25) 
(15),20,25 
(25,35),45 
(25),35,45 
(25),35,45 

(100, 120), 150,200 
(100, 120), 150 


SPEED 


70,85,(100, 120, 150) 
80,(100), 120, 150 
70,(100) 


SPEED 


15,20,25,(35) 
(15,20,25,35) 
8,(10, 12) 
(15,20,25,35) 
8,(10, 12) 
(15,20,25,35) 
10,12,(15) 
(10,12),15 
(20, 25,35) 
12,(15,20) 
(20,25,35),45 
12,15,(20) 
(12,15),20 
(25,35),45 
12,15,(20) 
(12,15),20 
(20,25,35),45 
12,15,(20) 
(12,15),20 
(20,25,35) 


PS = Pseudo Static 
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CODE 


STD 
STD 
STD 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
PS 
PS 


CODE 


STD 
STD 
STD 


CODE 


HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 


INTEL 


5164SL 
51256SL 
51018SL 
51098 
5164 
91258 
51256 


LOGIC DEVICES 


L7C187 

L7C164C 
L7C166C 
L7C185C 


MICRON TECH 


MT5C6401 
MT5C6404 
MT5C6405 
MT5C6405 
MT5C6408 
MT5C6408 
MT5C2564 
MT5C2564 
MT5C2565 
MT5C2565 
MT5C2568 
MT5C2568 
MT56C0816 


MITSUBISHI 


M5M5165 
MS5MS5255 
MS5MS5256 
M5M51008 
M5M5187 
M5M5188 
M5M5189 
MSM5178 
M5M5179 
M5M5258 
M5M5258 


MOSEL 


MS6264 
MS6264C 
MS62256 
MS62256B 
MS631000 
MS6264A 
MS62256A 


HS = High Speed 


TOSHIBA 


TC5565 
TC55257 
TC551001 
TC55416 

TC5588 
TC55464 
TC55328 


TOSHIBA 


TC5561/62 
TC55416 
TC55417 

TC5588 


TOSHIBA 


TC5561/62 
TC55416 
1055417 

TC55B417 

TC5588 
TC55B88 
TC55464 

TC55B464 
TC55465 

TC55B465 
TC55328 

TC55B328 
TC55187 


TOSHIBA 


TC5565 
TC55257 
TC55257 

TC551001A 
TC5561/62 
TC55416 
TC55417 

TC5588 

TC5589 
TC55464 

TC55B464 


TOSHIBA 


TC5565 
TC5565 
TC55257 
TC55257 
TC551001 
TC5588 
TC55328 


STD = Standard Speed 


DESCRIPTION 


8KX8 
32KX8 
128KX8 
16KX4 

8KX8 
64KX4 
32KX8 


DESCRIPTION 


64KX1 

16KX4 
16KX4 OE 

8KX8 


DESCRIPTION 


64KX1 
16KX4 
16KX4 OE 
16KX4 OE 
8KX8 
8KX8 
64KX4 
64KX4 
64KX4 OE 
64KX4 OE 
32KX8 
32KX8 
4AKX18X2 


DESCRIPTION 


8KX8 
32KX8 
32KX8 
128KX8 
64KX1 
16KX4 

16KX4 OE 

8KX8 

8BKX9 
64KX4 
64KX4 


DESCRIPTION 


8KX8 

8KX8 
32KX8 
32KX8 
128KX8 

8KX8 
32KX8 
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SPEED 


(100, 120) 
70,(100) 
(100,120) 
(25,35) 
(20,25) 
(25,35) 
(25,35) 


SPEED 


20,25,(35,45) 
(20,25,35),45 
(20,25,35),45 
(20,25,35),45 


SPEED 


12,15,20,25,30,(35) 
12,(15,20,25,30,35) 
12,(15,20,25,30,35) 
(12),15,20,25,30,35 
12,(15,20,25,30,35),45 
(12),15,20,25,30,35,45 
15,(20,25,30,35),45 
(15),20,25,30,35,45 
15,(20,25,30,35),45 
(15),20,25,30,35,45 
15,(20,25,35),45 
(15),20,25,35,45 

(20, 25),35 


SPEED 


70,(100, 120, 150) 
(70,85, 100), 120, 150 
(70,85, 100), 120, 150 
(70,85, 100), 120 
15,20,25,35,(45,55) 
(15,20,25,35),45,55 
(15,20,25,35),45,55 
(35),45,55 
(35),45,55 
15,(20,25,30,35),45 
(15),20,25,30,35,45 


SPEED 


70,(100) 
80,(100), 150 
70,(85, 100) 
70,(100), 120, 150 
80,(100), 120 
45,55 
(25,35),45,55 


PS = Pseudo Static 


CODE 


STD 
STD 
STD 
HS 
HS 
HS 
HS 


CODE 


HS 
HS 
HS 
HS 


CODE 


HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 


CODE 


STD 
STD 
STD 
STD 
HS 
HS 
HS 
HS 
HS 
HS 
HS 


CODE 


STD 
STD 
STD 
STD 
STD 
HS 

HS 


MOTOROLA 


MCM60256A 
MCM60L256A 
MCM6287 
MCM6288 
MCM6290 
MCM6264 
MCM6265 
MCM6208 
MCM6208 
MCM6708 
MCM6209 
MCM6209 
MCM6709 
MCM6206 
MCM6706 
MCM6205 
MCM51L8128 
MCM51LV8128 
MCM51L8129 
MCM51LV8129 


NEC 


uPD4364 
uPD43256A 
uPD43256B 
uPD431000 
uPD431000A 
uPD4361 
uPD4361 
uPD4362 
uPD4363 
uPD4363 
uPD4368 
uPD4369 
uPD43254 
uPD43254 
uPD43253 
uPD43253 
uPD43258 
uPD43259 


OKI 


MSM5165 
MSM51257 
MSM5188 


HS = High Speed 


TOSHIBA 


TC55257 
TC55257 
TC5561/62 
TC55416H 
TC55417H 
TC5588 
TC5589 
TC55464 
TC55B464 
TC55B464 
TC55465 
TC55B465 
TC55B465 
TC55328 
TC55B328 
TC55329 
TC518128 
TC518128LV 
TC518129 
TC518129LV 


TOSHIBA 


TC5565 
TC55257 
TC55257 

TC551001A 
TC551001A 
TC5561 
1TC5561/62 
1C55416H 
1C55417H 
TC55B417 

TC5588 

TC5589 
TC55464 

TC55B464 
TC55465 
TC55B465 
TC55328 
TC55329 


TOSHIBA 


TC5565 
TC55257 
TC55416 


STD = Standard Speed 


DESCRIPTION 


32KX8 
32KX8 
64KX1 
16KX4 
16KX4 OE 
8KX8 
8BKX9 
64KX4 
64KX4 
64KX4 
64KX4 OE 
64KX4 OE 
64KX4 OE 
32KX8 
32KX8 
32KX9 
128KX8 
128KX8LV 
128KX8 
128KX8LV 


DESCRIPTION 


8KX8 
32KX8 
32KX8 
128KX8 
128KX8 
64KX1 
64KX1 
16KX4 
16KX4 OE 
16KX4 OE 
8KX8 
8KXQ9 
64KX4 
64KxX4 
64KX4 OE 
64KX4 OE 
32KX8 
32KX9 


DESCRIPTION 


8KX8 
32KX8 
16KX4 


lé 


SPEED 


(85, 100), 120 
70,(85, 100), 120 
12,15,20,25,(35) 
12,(15,20,25,35) 
12,(15,20,25,35) 
(15,20,25,35),45 
(15,20,25) 
15,(20,25,35) 
(15),20,25,35 
(10,12,15) 
15,(20,25,35) 
(15),20,25,35 
(10,12, 15) 
(17,20,25,35),45 
(10,12, 15) 
(17,20,25,35),45 
80,(100) 
80,(100) 

80, (100) 
80,(100) 


SPEED 


(85, 100, 120), 150 
55, 70,(85) 

(85, 100), 120 
(70,85) 
40,45,(55, 70) 
(40,45),55, 70 
12,(15,20,25,35) 
12,(15,20, 25,35) 
(12,)15,20,25,35 
(15,20,25,35) 
(15,20,25,35) 
15,(20,25,35),45 
(15),20,25,35,45 
15,(20,25,35),45 
(15),20,25,35,45 
(20,25,35),45 
(20,25,35),45 


SPEED 

(100, 120, 150) 
(85, 100, 120) 
45,55, 70 


PS = Pseudo Static 


CODE 


STD 
STD 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
PS 
PS 
PS 
PS 


CODE 


STD 
STD 
STD 
STD 
STD 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 


CODE 


STD 
STD 
HS 


PARADIGM 


PDM41258 
PDM41258 
PDM41298 
PDM41298 
PDM41256 
PDM41256 
PDM41259 
PDM41259 


PERFORMANCE 


P4C187 
P4C188 
P4C198 
P4C198 
P4C0164 
P4C163 
P401258 
P4C1298 
P4C1256 


SAMSUNG 


KM6264 
KM62256 
KM681000 
KM6165A 
KM6465A 
KM64B65 
KM6466A 
KM6865A 
KM64257A 
KM68257A 
KM68257A 
KM641001 
KM658128 


SHARP 


LH5160 
LH52256 
LH511000 
LH5261 
LH5267A 
LH52252A 
LH52252B 
LH52252B 
LH52253 
LH52253 
LH52258 
LH52258A 
LH52258A 


HS = High Speed 


TOSHIBA 


TC55464 
TC55B464 
TC55465 
TC55B465 
TC55328 
TC55B328 
TC55329 
TC55B329 


TOSHIBA 


TC5562 
TC55416H 
1C55417H 
TC55B417 

TC5588 

TC5589 

TC55464 
TC55465 
TC55328 


TOSHIBA 


TC5565 
TC55257 
TC551001 
TC5561/62 
TC55416H 
1TC55416H 
TC55417H 
TC5588 
TC55464 
TC55328 
TC55B328 
TC55B4256 
TC518128 


TOSHIBA 


TC5565 
TC55257 
TC551001 
TC5562 
1C55417H 
TC55464 
TC55464 
TC55B464 
TC55465 
TC55B465 
TC55328 
TC55328 
TC55B328 


STD = Standard Speed 


DESCRIPTION 


64KX4 
64KX4 
64KX4 OE 
64KX4 OE 
32KX8 
32KX8 
32KX9 
32KX9 


DESCRIPTION 


64KX1 
16KX4 
16KX4 OE 
16KX4 OE 
8KX8 
8BKX9 
64KX4 
64KX4 OE 
32KX8 


DESCRIPTION 


8KX8 
32KX8 
128KX8 
64KX1 
16KX4 
16KX4 
16KX4 OE 

8KX8 
64KX4 
32KX8 
32KX8 
256KX4 
128KX8 


DESCRIPTION 


8KX8 
32KX8 
128KX8 
64KX1 
16KX4 OE 
64KX4 
64KX4 
64KX4 
64KX4 OE 
64KX4 OE 
32KX8 
32KX8 
32KX8 
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SPEED 


10,12,15,(20,25) 
(10,12,15),20,25 
10,12,15,(20,25) 
(10,12, 15),20,25 
10,12, 15,(20,25) 
(10,12,15),20,25 
10,12,15,(20,25) 
(10, 12,15),20,25 


SPEED 


10,12,15,20,25,(35) 
12,(15,20,25,35) 
12,(15,20,25,35) 
(12), 15,20,25,35 
(15,20, 25),30,(35) 
(20, 25,35) 

(20, 25,35) 
(20,25,35) 

(20, 25,35) 


SPEED 


70,(100, 120) 
80,(100), 120 
(70,85, 100), 120 
25,(35,45) 
(25,35),45 
(15,20) 
(25,35),45 
(15,20,25) 
(25,35),45 
15,(20,25,35) 
(15),20,25,35 
(20),25,35 
(80, 100, 120) 


SPEED 


(100) 
70,(90), 120 
(100), 120 
25,(35) 
(20,25) 
(25,35),45 
15,(20) 
(15),20 
15,(20) 
(15),20 
(35),45 
15,(20,25) 
(15),20,25 


PS = Pseudo Static 


CODE 


HS 
HS 
HS 
HS 
HS 
HS 
HS 


CODE 


HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 


CODE 


STD 
STD 
STD 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
PS 


CODE 


STD 
STD 
STD 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 
HS 


S-MOS 


SRM2264 
SRM20256 
SRM201000 
SRM21256 
SRM22256 


SONY 


CXK5864 
CXK58257 
CXKS581001 
CXK581000 
CXK5164 
CXK5464 
CXK5465 
CXK5863 
CXK5866 
CXK5866 
CXK5971 
CXK5972 
CXK54256 
CXK58258 
CXK58258A 
CXK58258A 
CXK59288 
CXK59288 
CXK7701 
CXK7701A 


UMC 


UM6264 
UM62256 
UM621024 
UM6164 
UM61168 


VITELLIC 


V63C64 
V63C71 
V63C71 
V63C70 
V63C70 
V6C330 
V6C328 


HS = High Speed 


TOSHIBA 


TC5565 
TC55257 
TC551001 
TC55464 
TC55328 


TOSHIBA 


TC5565 
TC55257 
TC551001A 
TC551001A 
TC5562 
TC55416 
1055417 
TC5588 
TC55B88 
TC5588 
TC5589 
TC5589 
TC55464 
TC55328 
TC55328 
TC55B328 
TC55329 
TC55B329 
TC55187 
TC55187 


TOSHIBA 


TC5565 
TC55257 
TC551001A 
TC5588 
1055187 


TOSHIBA 


TC5588 
TC55464 
TC55B464 
TC55465 
TC55B465 
TC55187 
TC55188 


STD = Standard Speed 


DESCRIPTION 


8KX8 
32KX8 
128KX8 
64KX4 
32KX8 


DESCRIPTION 


8KX8 
32KX8 
128KX8 
128KX8 
64KX1 
16KX4 
16KX4 OE 
8KX8 
8KX8 
8KX8 
8KX9 
8KX9 
64KX4 
32KX8 
32KX8 
32KX8 
32KX9 
32KX9 
4KX18X2 
4KX18X2 


DESCRIPTION 


8KX8 
32KX8 
128KX8 
8KX8 
4AKX18X2 


DESCRIPTION 


8KX8 

64KX4 

64KxX4 
64KX4 OE 
64KX4 OE 
4KX18X2 
4KX18X2 


14 


SPEED 


(100, 120) 
(85, 100), 120 
(85, 100) 
45,55 

95,70 


SPEED 


70,(100, 120) 
70,(85, 100), 120 
(70,85) 

(100), 120, 150 
25,30,(35) 
(25),30, (35) 
(25),30,(35) 

(20, 25),30, (35) 


(15),20,25 
(30),35,45,55 
(25),35,45 


SPEED 


70,(100, 120) 
(100), 120,150 
55,(70) 
(20,25),30 
(25),35,45 


SPEED 


(25),30,(35),45,55 


15,(20,25,35) 
(15),20,25,35 
(15,20,25,35) 
(15),20,25,35 
(25,30),35,45 
(30),40,45 


PS = Pseudo Static 


32,768 WORD x 8 BIT CMOS PSEUDO STATIC RAM 


DESCRIPTION 


The 1051832 Family is a 256K bit high-speed CMOS Pseudo-Static RAM organized as 32,768 
words by 8 bits. The 1C51832 Family utilizes one transistor dynamic memory cell array with 
CMOS peripheral circuitry to achieve large capacity, high speed accesses, and low power 
requirements, using a single 5V power supply. The OE/RFSH input allows two types of 
refresh operations: Auto Refresh and Self Refresh. The 1C51832 Family has a static RAM- 
like read/write functionality, which allows easy interfacing to a microprocessor. The 
TC51832 Family is pin-compatable with the 256K bit static RAM. The TC51832P is offered in 
a standard 28 pin 0.6 inch and 0.3 inch width plastic DIP. The 1TC51832F is offered in a 
standard 28 pin 0.450 inch width small out-line plastic flat package. 


FEATURES 
* Organization: 256K bit(32,768 word x 8 bit) ¢ Self refresh uses an internal timer. 
* Fast Access Time and Low Power Dissipation * All inputs and outputs: TTL compatible 


TC51832P Family - 256 refresh cycle/4ms 


¢ 28 pin Standard Plastic PKG 
ce eile P/PL : 600 mil DIP 
tro Cycle Time SP/SPL: 300 mil DIP 


es le 


-Operating- Max. | 303mW | 248mW | 220ml F/FL : 450 mil SOP 
Self Refresh Current 1mA/100uA (-L) 


* Single Power Supply: 5V+10Z 
* Auto refresh uses an internal counter. 


PIN CONNECTION 


(TOP VIEW) 


[BLOCK DIAGRAM] 


Vp GND 


COLUMN 
DECODER 
COLUMN aes 
= ADDRESS SENSE AMP 
Al4=A8 ? ) BUFRERCT ) 


ROW ADDRESS 
BUFFER (8) [7 MEMORY 
ARRAY 


256X128x8 


ROW DECODE 


AO ~ Al4 |Address Inputs 


Read/Write Control 
Input 


REFRESII Kl 
COUNTER (8) i 


CLOCK REFRESH rd REFRESH 
GENERATOR CONTROLLER TIMER 
rd 


A-1 


¢ Pin Compatible: 256K SRAM TC55257 
* Logic Compatible: SRAM R/W Pin 


DATA INPUT 
BUFFER (8) 


DATA OUTPUT 


BUFFER (8) 


L/01-L/o8 


TC51832P/SP/F/PL/SPL/FL—85 
TC51832P/SP/F/PL/SPL/FL—10 
TC51832P/SP/F/PL/SPL/FL—12 


ABSOLUTE MAXIMUM RATINGS 


VIN Input Voltage aoe 
— Output Voltage es es Le ee 
Power Supply Voltage —> fo -l.ov7.0 =6| ov 

Operating Temperature ——|_— Ow 70 |S 
TSOLDER Soldering Temperature-Time 
Pp Power Dissipation a a 
Tout [store civcute output Corrente [507 ma 


[DC RECOMMENDED OPERATING CONDITIONS] (Ta=0~v 70°C) 
Se 
Power Supply a ‘ 
Input High Voltage a 


SYMBOL PARAMETER PERIOD 
Operating Current 


P S i 
Current ) 
tRC=trc MIN. 


CE, Address Cycling: 

Standby Current 1 TC51832P/SP/F 

CE=0E/RFSH=VIH TC51832PL/SPL/FL 
TC51832P/SP/F 


TC51832PL/SPL/FL 


Self Refresh Current TC51832P/SP/F 
CE=VDD-0.2V, OE/RFSH=0.2V TC51832PL/SPL/FL 


; Input Leakage Current 10 
I(L) OV<sV[NSVpp, All otker inputs not under test=0V 7 

I Output Leakage Current 

O(L) Output Disable, OVsVoyTésVpp 
Output High Level 
IouT=—-5mA 
Output Low Level 
IoyuT=4- 2mA 


pH . [> 
=o 

oie 
act 


Ippo 


Standby Current 2 
CE=0E/RFSH=Vpp-0. 2V 
mA 


A-2 


TC51832P/SP/F/PL/SPL/FL—85 
TC51832P/SP/F/PL/SPL/FL—10 
TC51832P/SP/F/PL/SPL/FL—12 


ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 


12) 
= 
es) 
eo) 
c= 


CRC 


ct 
2) 


ddd 
= 


E 
t 


a] 


CCEA 
COEA 
CCLZ 
toLz 


CwLz 


CCHZ 
COHZ 


N 


tOHC 
Cosc 
CRCS 
CRCH 


diddida 


CWCH 


Cpsw 


Casc 
CAHC 


CRED 
Crap 


rt 
~~ 


co (ma et) etl et 
rj rr} rj olo oOo 
> Q oom Boom aoe. 
~” aQ;T=eia 


CFCE 


CFRS 


(Vpp=5Vt10%, Ta=0%70°C) (NOTES:5,6,7,8,9) 


Random Read or Write Cycle Time 
Read Modify Write Cycle Time 


CE Pulse Width 
CE Precharge Time 
OE Access Time 


CE to Output in Low-Z 
OE to Output in Low-Z 


ra 
Lo 
wm 
— 
oO 
=) 
_ 
ie) 
So 

' i 


e 
fo) 
” 


50 


> 
© 


ht 
oO 
=) 


Output Active from End of Write 
Enable 


Chip Disable to Output in High-Z 
OE Disable to Output in High-Z 
Write Enable to Output in High-Z 
OE Hold Time Referenced to CE 
OE Set-Up Time Referenced to CE 
Read Command Set-Up Time 


| CO 
in 


uo 
wt 
oO 


be pot 
— io) 


Read Command Hold Time 
Write Pulse Width 


Write Command Hold Time 


Write Command to CE Lead Time 


— b+ > 
Nm} rm] nr 
UtUiwn 
ls sft wn im =) 
oO}; O;o}]o oO}; © oOo; t 
Wo 
© 
be be 
=) oO 


7 rs 
oO 
ax 1h fot 
Sivyiw wo | W ir} i} Co] Cc] CG 
eilmio ote CO] Oo] Niniwn 
fo) 
~~ 
oO 
oO 
(o) 
_ ae eel Oe oon Oe oe RPlRe _Rie le 
wo Wi Ww] Ww] NN Tele ile 


Data Set-Up Time Referenced to R/W 
Data Set-Up Time Referenced to CE 


Data Hold Time Referenced to R/W 


Data Hold Time Reférenced to CE 
Address Set-Up Time 

Auto Refresh Cycle Time 

CE to RFSH Delay Time 

RFSH Pulse Width (Auto Refresh) 
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RFSH Precharge Time 
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RFSH to CE Active Delay Time 


RFSH Pulse Width (Self Refresh) 8000 


CE Delay Time from RFSH 
Self Refresh) 
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TC51832P/SP/F/PL/SPL/FL—85 
TC51832P/SP/F/PL/SPL/FL—10 
TC51832P/SP/F/PL/SPL/FL—12 


(Continued ) 


=85 
SYMBOL PARAMETER aa UNITS | NOTES 
ee ee ae a 
RFSH Set-Up Time 
RFSH Hold Time 
65 18,000 000 6 8 


Refresh Period ~ 4 


CAPACITANCE] (Vpp=5V, £=1MHz, Ta=25°C) 


PARAMETER 
Input Capacitance (A0%VA14) 


Input Capacitance (CE, OE/RI'SH, R/W) 
Input/Output Capacitance (1/01 ~ 1/08) 


NOTE) This parameter is periodically sampled and is not 100% tested. 
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TC51832P/SP/F/PL/SPL/FL—85 
TC51832P/SP/F/PL/SPL/FL—10 
TC51832P/SP/F/PL/SPL/FL—12 


NOTES: 


1) Stresses greater than those listed under “Absolute Maximum Ratings" may 
cause permanent damage to the device. 


2) All voltages are referenced to GND. 
3) IDDO depends on cycle rate. 


4) IDDO depends on output loading. Specified values are obtained with the 
output open. 


5) An initial pause of lms with high CE and high OE/RFSH are required after 
power-up, before proper device operation is achieved. 


6) AC measurements assume tr=5ns. 


7) Vyy(min.) and Vyz,(max.) are reference levels for measuring timing of input 
signals. Also, transition times are measured between Vyy and Vy 1. 


8) Measured with a load equivalent to 2 TTL loads and 100pF. 


9) The OE/RFSH input operates as the output enable input (OE) and refresh control 
input (RFSH) under the condition of that CE=VIL and CE=Vzy, respectively. 


10) tchz>» toHnz, twHz define the time at which the output achieves the open 
circuit condition and is not referenced to output voltage levels. 


11) In write cycles, the input data is latched at the earlier of R/W or CE rising 
edge. Therefore the input data must be valid during set-up time (tpsj, tpsc) 
and hold time (tpyw, tDHC)- 


12) All address inputs are latched at the falling edge of CE. Therefore all the 
address inputs must be valid during tagc and tance. 


13) Two refresh operation - auto refresh and self refresh are defined by the 
OE/RFSH pulse width under the condition of CE=Vzq. 


Auto refresh:0E/RFSH pulse widthStFAP (max. ) 
Self refresh:0E/R = pulse width2tFAS (min.) 
The following timing parameter must be kept for proper device operation after refresh 


Auto refresh: tFCE 
Self refresh: tFRS 


TC51832P/SP/F/PL/SPL/FL—85 
TC51832P/SP/F/PL/SPL/FL—10 
TC51832P/SP/F/PL/SPL/FL—12 


TIMING CHART 


READ CYCLE 


A0~A14 


R/W 


7 Vou — 


tcLy 


WRITE CYCLE 


tre 


os Vv — > 


wowars yt DE svoness K/L. 
R/W i ea 


VIL 
t psw t DH 
aH tbHC 
V — 
L/01 ~L/08 eo ee DATA—IN ) 
We 


UU Don't care 


c= 
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TC51832P/SP/F/PL/SPL/FL—85 
TC51832P/SP/F/PL/SPL/FL—10 
TC51832P/SP/F/PL/SPL/FL—12 


READ MODIFY WRITE CYCLE 
trav 


soars IDE soonaas — a LLL 
SOHC | tos 
ora Yu — || a 


R/W ie — 
VIL — 
=e toiav 
V —_— 
i cer | DATASIN 


IN 
l * 


L OUT iis _ ts bata—our — [) eos 


VOL 


CE ONLY REFRESH CYCLE 


A0~A7 


OE/RFSH 


R/W 


V 
1/01~L/08 —_—— nn _=<=<— §~=6OP EN 


: Don't care 
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TC51832P/SP/F/PL/SPL/FL—85 
TC51832P/SP/F/PL/SPL/FL—10 
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AUTO REFRESH CYCLE 


Vint — 


71 
— —_ Vy — 
OE/RFSH _ 
th 
V —— 
Lfo1~1vog | Ol! cs PEN 
Yo. — 


Note) AOVA14, R/W=Don't care A: Don't care 


SELF REFRESH CYCLE 


CE Vill a 
Vin — 
trep trrs 
trAS 
ee ee 
OE/ RFSII I! 
1, 


V — 
L/01~1/08 a —_—_-—s eae ”»~=«COP EN 


VoL 


Note) AOQ%A14, R/W=Don't care 
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TC51832P/SP/F/PL/SPL/FL—85 
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REFRESH COUNTER TEST CYCLE (READ WRITE) 


wena ll — WML 


trrp | tosc 
ae, ety, Vit — tRsT tHIT | 
—a I et 
t _tncs tcwL | 
R/W ‘TH = a 
1, 
[elt _tvscl| | |touc | 
yi 
IN 
= 
[ ¥CE, == 
twiz, 
1/01~1/08 
| lo tcnz 
pa 
V ew 
oor 7) A V/) bata-our |) V/////> 
; a | 
tcLz 


AE Don't care 


REFRESH COUNTER TEST 

The internal refresh operation of TC51832P family can be tested by REFRESH COUNTER 
TEST. This cycle performs READ/WRITE operation taking the internal counter address 
as row address and fixed zero as column address. 


The test procedure is as follows. 


Write "0"' into all the memory cells at normal write mode. 

Read "0' out and write "1"' in each cell by performing REFRESH COUNTER TEST. 
Repeat this operation 256 times. 

Check "1" out of 256 bits at normal read mode, which was written at Q). 
Read "1" out and write "0" in each cell by performing REFRESH COUNTER TEST. 
Repeat this operation 256 times. 

Check "0" out of 256 bits at normal read mode, which was written at @) . 


Oo O98 OO 


Perform the above (1) to 6) the complement data. 
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QUTLINE DRAWINGS} (DIP28-P-600) 


Unit in mm 


28 1S 


14.0+0.2 


37.0+0.2 


———"__ 


5.0+ 0.3 


LOOTY?. 


- - 0.5+0.1 (|025 


3.5£ 0.3 


NOTES: Package width and length do not include mold protrusion, 
allowable mold protrusion is 0.15mn. 
These outline drawings apply to: 


TC51832P-85, TC51832PL-85 
TC51832P-10, TC51832PL-10 
TC51832P-12, TC51832PL-12 
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TC51832P/SP/F/PL/SPL/FL—85 
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OUTLINE DRAWINGS| (DIP28-P-300) 


Unit in mm 


28 


0~15° 


3 4.94 0.2 


0.94 TYP. 


Note: Package width and length do not include mold protrusion, 
allowable mold protrusion is 0.1]15mm. 
These outline drawings apply to: 


TC51832SP-85, TC51832SPL-85 
TC51832SP-10, TC51832SPL-10 
TC51832SP-12, TC51832SPL-12 


TC51832P/SP/F/PL/SPL/FL—85 
TC51832P/SP/F/PL/SPL/FL—10 
TC51832P/SP/F/PL/SPL/FL—12 


OUTLINE DRAWINGS (SOP28—P-450) 
Unit in mm 


18.5+0.2 


Ld 


aleeert @]0.25@| 


Note: Package width and length do not include mold protrusion, 
allowable mold protrusion is 0.15mm. 
These outline drawings apply to: 


TC51832F-85, TC51832FL-85 
TC51832F-10, TC51832FL-10 
TC51832F-12, TC51832FL-12 


131,072 WORDS x 8 BIT CMOS PSEUDO STATIC RAM 


DESCRIPTION 


The TC518128A Family is a 1M bit high speed CMOS Pseudo Static RAM organized as 131,072 
words by 8 bits. The TC518128A Family utilizing one transistor dynamic memory cell with CMOS 
peripheral circuit gaan large capacity , high spzed and low power features. The feature includes 
single power supply of 5V£10%. The RFSH input allows two types of refresh operation - auto refresh 
and self refresh. The TC518128A Family has a static RAM-like write functionality where input data is 
written into the memory cell at the rising edge of R/W, which allows easy interfacing with 
microprocessor. 

The TC518128A Family is a pin-compatible with 1M bit CMOS Static RAM-JEDEC standard and 
is packaged in a 82 pin standard 0.6inch and 0.3inch width plastic DIP and small-out line plastic flat 
package and a 32 pin plastic thin small-cut- line rackage (forward, reverse type). 


FEATURES 


e Organization: 1M bit (131,072 word X @bit } @ All inputs and outputs : TTL compatible 
e Fast Access Time and Low Power Dissipaticr. @ 512 refresh cycle /8ms 
e Single Power Supply : 5V+10% @ Auto refresh power down function 
e Auto refresh is capable by internal counter. @ Pin Compatible : 1M SRAM (JEDEC) 
e Self refresh is capable by internal timer. @ Logic Compatible : SRAM R/W Pin 
® Logic Compatible : SRAM R/W Pin 
iG ~ 10 ~ 42 ® Package: TC518128AP/APL — : DIP32-P-600 
I tcza CE Access Time 89ns 100ns 120ns TC518128AF / AFL : SOP32-P-450 
toza OF Access Time TC518128ASP/ASPL : DIP32-P-300B 
tac Cycle Time 130ns | 160ns | _199ns | TC518128AFW/AFWL : SOP32-P-525 
pace Dssipetien |e eee TC518128AFTL : TSOP32-P-0820 
TC518128ATRL : TSOP32-P-0820A 
PIN CONNECTION (TOP ViEW ) BLOCK DIAGRAM 
1 32 SOLUNN DECODER S & 
s A16-9|/8YADDRESS [8 = 
16 7 BUFFER (8) VO GATE Cu 
TC518128AFTL ( Forward ) Hy256x8 ti < = 


TC518128ATRL ( Reverse ) 


TCS16128APL/AFL/ASPL/ AFWL 


[og 
asc lg ADDRESS = [9 Bw = 
; ° ! BUFFER (9) | O | : | memory = 
led 
: w | ei] ARRAY FE 
16 = |: | 512x256x8 fo) 
5 = 
a < 
(a) 


—~>| BUFFER (8) 


REFRESH Cad 
CONTROLLER cad 
PIN NAMES 


Read/Write Control Input 


| Output Enable Input 


Beto ( TSOP ) 
_RFSH Refresh Input 
Chip Enable Inputs | PinNo. | 1 RAEN CARRERE EE 
[701 ~108 | Data Inputs/ Outputs CE ON EN RIOR ON OA EIEACAS 
| Von [Power reine [17 is] is 20] ar [ze [23 ae] 25 [26 [27 28 [29 [30ST se 
Pin Name} A3 | Az | 41 | Ao [¥01]V02]/03|GND] VO4 |vO5]V06]/07|vO8ICET|Ar0] OF | 


E 
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TC518128AP/ASP/AF/AFW—80, —10, —12 
TC518128APL/ASPL/AFL/AFWL—80, —10, —12 
TC518128AFTL/ATRL—80, —10, —12 


FUNCTION LOGIC 


L H OUT 

L H = L v* IN i 

L H CE only Refresh 

H Auto/Self Refresh 
e Auto/Self Refresh 
H H Stand by 

is L H HZ Stand by 


H ++ High Level Input ( Vin = 6.5V ~ Vjy min. ) 
L_-+ Low Level Input (Vin = Vip max. ~ —1.0V) 
* ++ Don’t care (6.5V ~ —1.0V ) 

vV* -«- At CEI falling edge (CE2 = H) or CE2 rising edge (CE1 = L), all address inputs 


wx” 


are “IN”, and at the other condition, the address input are 
HZ -- High Impedance 


ABSOLUTE MAXIMUM RATINGS 


ITEM 


Sees PS 
Sa Voltage 

Tine Sp Tenpesire ae 
i 
Tour | short circuit Output corent TSO] mA 


D.C. RECOMMENDED OPERATING CONDITIONS (Ta = 0~ 70°C) 


__ Power Supply Voltage a a 


A-14 


TC518128AP/ASP/AF/AFW—80, —10, —12 
TC518128APL/ASPL/AFL/AFWL—80, —10, —12 
TC518128AFTL/ATRL—80, —10, —12 


D.C, ELECTRICAL CHARACTERISTICS (Vpp = 5V t 10%, Ta = 0~ 70°C) 


Operating Current ne oe 
(Average Power Supply Operating Current) | 100ns version | - | 40 | 60 | mA 3,4 
andy a [nomenon | = | = [2 
lpos1 CET = Vin or CE2 = Vit 
at ee ee 


Rane cnt ees ttre 
lpps2 CET = Vpp - 0.2V or CE2 = 0.2V, 
RFS = Von ~02V we ee 


Soa " 
Normal version 


L version 


Self Refresh Current (Average Current) 
CET = Vin or CE2 = Vin 
RFSH = Vi, 


Self Refresh Current (Average Current) 
CEI = Vop — 0.2V or CE2 = 0.2V, 
RFSH = 0.2V 


Auto Refresh Current (Average Current) 
(RFSH cycling : tFC = tFC min) 


CE only Refresh Current (Average Current) 
(CE1, CE2, Address cycling : tRC = tRC min) 


| 120ns version 35 
Input Leakage Current vil 
My OV 5 Vin S Vop, All other Inputs not under test = OV 


Output Leakage Current 


lo (L) Output Disable (CET = Vin or CE2 = Vit or OE = Vin or R/W = V1), 
OV 5 Vout Vop 


Output High Level 
VOH V 
lon = -—5mA 


Output Low Level 
lot = 4.2mA 


Note) In Ipps; and Ippri with CE1=Vjy(CE2=Vj,), these specification limits are 
guaranteed under the condition of CE2=Vjy or CE2=Vi,(CE1=Vjy or CE1=Vjz). 
In Ippsg and Ippr2 with CE12Vpp—0.2V(CE2S0.2V), theses specification are 
guaranteed under the condition of CE22 Vpp—0.2V or CE2S0.2V(CE1=2 Vpp—0.2V 
or CE1S$0.2V). 


CAPACITANCE (Vpp = 5V, f = 1MHz, Ta = 25°C) 


Input Capacitance (AQ ~ A16) a a 
Input Capacitance (TET, CE2, OE, RW, RFSH) a ee 
Input/Output Capacitance | - | 7 | io | 


Note) This parameter periodically sampled is not 100% tested. 
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TC518128AP/ASP/AF/AFW—80, —10, —12 
TC518128APL/ASPL/AFL/AFWL—80, —10, —12 
TC518128AFTL/ATRL—80, —10, —12 


ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 
(Vpp = 5V + SE Ta=0~ ST 5, 6, 7, 8) 


se ee 


[tac | RandomRead,writecycletime | sgo|_- { rol - | gol = 

ae a A 
tce CE Pulse Width ‘ ’ ' 
ftp | cePrechargetime | ao | = | sof - | of - | os | 
tea | ceaccesstime | = | ao | = | too | - | aot ns | 
[tos | DEAccesstime | = | as | - | aot - | sof ns | 
tar | cetoourputintowz | sof - | aot - | of - | ons | 
to | OEtoourpurintowz ss | of = | of - | of - | ns | | 
ftwz | Outputactivetromendotwrite | of - | of - | of - | a | | 
[teu | Chip disabletoOutputinvighz | | as | of 30 | of as | ns | | 
OE Disable to Output in High-Z | 25{ of 30] of 35] ms | 9 | 
| ast of 30 | ots | ins | 
[toos | DEourpurvisablesetuptime | of - =| of - {of - | ins | 
[toon | O€OutpurisableHoldtime | ro | - | of - {| wl - | ns || 
[tacs | ReadCommandsetuptime | oo | = | of = | of | os | 
ftacn | ReadCommandHoldtime | of =~ =| of - | of = | is | 
two | Weitepulsewiatn | co | = | of - fs | | ns | 
[twor | WeitecommandHoldtime | __60| 10,000 | 70| 10,000 | as | 10,000 | ns | 
tom | WriteCommandtoceteadtime | _60| 10,000 | __70| 10,000 | #5 | 10,000 | ns _| 
tow | DatasetupTimetromew | 30|_ = | asf - | asf - | s_| 
[tose | Datasetuptimetromce | go | - | asf - | as] - | ons | to | 
[tow | DataHoldtimefromaw | of = | of - | of - | ns | 10 | 
[touc | DataHoldtimefromce | of - | of - | of - | ins | 0 | 
[tase | Adaressseruptime | of = | of = | oof - fT ins Tot 
tac | AddressHold time | zo] = | os] | sof = Tos | 
[tic | RSH commandHoldtime | ts | = | ts] = | os] - | ons | 
tec | Autoretreshcycletime | n30 |= | teot | go | = ns | 
[taco | RFSHDelaytimefromce | ao | - | sof - | cof - | ons | 
[teas | RFSHPulsewiath(autorefresn) | 30] ,000 | 30| 8,000 | 30 8,000 | ns | 12 
f-ing ine ——__ aan ef 
[tess | RFSHPulsewidth iseltRetresn) | 8,000] - | 8.000] - | eooo[ - | ns __ 


Fe 
(Self Refresh) 

trer Refresh Period (512 | Refresh Period (S12 cycle, AO~A8) A0~A8) 

a or a 
[tes | ceztowset-uptime | os} = | os} - | os} - | ons | ta 
[teow | ceztowHoldtime | st | st - | st ls | ts | 
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TC518128AP/ASP/AF/AFW—80, —10, —12 
TC518128APL/ASPL/AFL/AFWL—80, —10, —12 
TC518128AFTL/ATRL—80, —10, —12 


NOTES: 


1) Stress greater than those listed under “ Absolute Maximum Ratings” may cause permanent 
damage to the device. 


2) All voltage are referenced to GND. 
3) Ippo and Ippr4-depends on cycle rate. 
4) Ippo depends on output loading. Specified values are obtained with the output open. 


5) An initial pause of 100us with high CEI or low CE2 is required after power-up, before proper 
device operation is achieved. 


6) AC measurements asuume trp = 5ns. 


7) Timing reference level 


Input Level : Vin = 2.6V 2.6V 
INPUT 
VIL = 0.6V 0.6V 
Input Reference Level : Vin = 2.4V 7 
OUTPUT : 
VIL = 0.8V 
: — INPUT REFERENCE OUTPUT REFERENCE 
Output Reference Level: Voy= 2.2V LEVEE sain 
VoL = 0.8V 


8) Measured with a load equivalent to 2 TTL loads and 100pF. 


9) tcHz, toHz, twHz define the time at which the output achieves the open circuit condition and is 
not referenced to output voltage levels. 


10) In write cycles, the input data is latched at the earlier of R/W or CElrising edge and CE2 falling 
edge. Therefore the input data must be valid during set-up time (tpsw or tpsc) and hold time 
(toHW or tpHC). 


11) All address inputs are latched at the falling edge of CEl and the rising edge of CE2. Therefore 
the all address inputs must be valid during tasc and tauc. 


12) Two refresh operation - auto refresh and self refresh are defined by the RFSH pulse width under 
the condition of CE1 = Vyy or CE2 = Vj,. 
Auto refresh: RFSH pulse width S trap (max. ) 
Self refresh : RFSH pulse width = tpas(min. ) 
The timing parameter (trrs) must be kept for device proper operation in the following conditions. 
@ after self refresh 
@ in case of RFSH = “L” after power-up 


13) The timings, tcg (min.) and tcg (max. ), must be kept for device proper operation as follows. 


pan Vin — pan Vin 

CT oy — Ci oy, = 
a aig 

Vin — Vin — 

ce2 oy, ce2 oy, — 


14) The timings, tcgs (min.) and tcgy (min.), must be kept for using CE1 and CE2 at the same 
clock as follow. 


Vin Vin — 
CH y= cer vy = 
Vin Vin 
ce2 yy — C2 yy, = 
~~ tees teen 


TC518128AP/ASP/AF/AFW—80, —10, —12 
TC518128APL/ASPL/AFL/AFWL—80, —10, —12 


TC518128AFTL/ATRL—80, —10, —12 


TIMING WAVEFORMS 
READ CYCLE 


VoH— 
VOI~VO8B yo 


RFSH vin 
Vit 


(a) 

m 
as = S& 
- = ~~ =x 


wwe tt = — TTT, TL 
: a 
0 | 


. ViH — 
seid. | ae DATA-IN a 
RH 


ViH 
RFSH 


WA: Don't 


Note: The device can be operated with cycling “CE1” (or CE2) pin only, provided that 
“CE2”(or “CE1”) is connected to Vy (or VyL) level. 
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TC518128AP/ASP/AF/AFW—80, —10, —12 
TC518128APL/ASPL/AFL/AFWL—80, —10, —12 
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WRITE CYCLE -2 ( OE Clock ) 
tre 


t 
Vi — . —{_ 


ce 
Vi — 


taHc 


A0~ AI6 ye LD MMMMMM@CM WLLL 


Lj] tose 

Peay tonic 

Vin = + 

TN ou i a ila 

/01~1/08 HZ 
Le our Youn |W: LE. 
Vou — i LLL LLL 

ER RED FP 


Vit _ 


WRITE CYCLE-3 (OE Fix Low) 


CE1 via = 

Viq — 

CE2 yy, _ 
taHc 


A0~ AI6 vg WIR MMM@MM€@l ZIIL 


Vin — 
OF vy, _ 
=e 
| 
aw ye Ai Ny 
ee | 
al Tig A tne 
i SS ES 
V01~V/08 i? twiz “cH 
Loy Youn ye WLLL 
Vor — _ j GH: LLL 
————— trp 


Vin — ‘ ; 
RFSH —_ 
jth : Don‘t care 


Note: The device can be operated with cycling “CE1” (or CE2) pin only, provided that 
“CE2”(or “CE1”) is connected to Viy (or Viz) level. 
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TC518128AP/ASP/AF/AFW —80, —10, —12 
TC518128APL/ASPL/AFL/AFWL—80, —10, —12 
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READ MODIFY WRITE CYCLE 


son ns a eee 


as vi = 
EVAL 
RW oy 
tou 
V poe 
‘a - DATA - IN DATA-IN }—1 
lo— 
/01~l/08 puL® 
L_... Vou oo ‘DATA - [ DATA-OUT | LLL. iz 
OUT yo. ra-ouT | Md 
ters — oe = 
asa ~ 0 
A vip — ——————. 


er HO 
a 
CE2 “i 

Vit —_ 


| 
VO1~VO8 OPEN 
OoL— tep 
ters trHC — treo 
RA yi fe—— A KK 
a 
Note : A9 ~ Al6 = Don’t care W4. Don’t care 


Note: The device can be operated with cycling “CE1” (or CE2) pin only, provided that 
“CE2”(or “CE1”) is connected to Viy (or Viz) level. 
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RFSH AUTO REFRESH 


wm = ae 
NOTE - R/W, AO~A16 = Don’t care Yj. Don’t care 


SELF REFRESH 


CET _ 
Vit 


Vin _ 
CE2 


treD teas ters tRHC 
Vi _ ? 
we 
Vi— ae 


VOoH_ 
/01~V/08 (DC: Mittin aniemneinesss jee 
Vo_— 


NOTE : OF, R/W, AO~A16 = Don’t care Yj. Don’t care 


TC518128AP/ASP/AF/AFW—80, —10, —12 
TC518128APL/ASPL/AFL/AFWL—80, —10, —12 
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OUTLINE DRAWING ( DIP32 -P-600 ) 


Unit in mm 


a2 


= 
O~15° 


14.0+0.2 
15.24 


Weight : 4.53g (Typ.) 


TC518128AP-80, TC518128APL-80 
TC518128AP-10, TC518128APL-10 
TC518128AP-12, TC518128APL-12 
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OUTLINE DRAWING ( DIP32 -P - 300) 


Unit in mm 


oS 
ba N 
~ 
40.5 Max 
40.0+0.2 
1.27 0.1 
N ~m 
a SS 
I +l 
n 3 
Wo ta aa ob PPL} a a Uy es fhm 
z ro) 
= +! 
(ae 8 
wn) m 
o 
1.2+0.1 
0.95 tre 


Weight : 2.36g (Typ.) 
TC518128ASP-80, TC518128ASPL-80 


TC518128ASP-10, TC518128ASPL-10 
TC518128ASP-12, TC518128ASPL-12 
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TC518128AP/ASP/AF/AFW—80, —10, —12 
TC518128APL/ASPL/AFL/AFWL—80, —10, —12 
TC518128AFTL/ATRL—80, —10, —12 


OUTLINE DRAWING (SOP32-P-450) 


Unit in mm 


(450 mil) 


” 
2) 
+1 
mo 
~ 
N 
- 


0.775 tve 


21.1 MAX 


0.1 


0.15 <0. 


0.19 +0.1 || 2.4+0.2 


Weight : 0.87 g (Typ.) 
TC518128AF-80, TC518128AFL-80 


TC518128AF-10, TC518128AFL-10 
TC518128AF-12, TC518128AFL-12 
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TC518128AP/ASP/AF/AFW—80, —10, —12 
TC518128APL/ASPL/AFL/AFWL—80, —10, —12 
TC518128AFTL/ATRL—80, —10, —12 


OUTLINE DRAWING (SOP32-P-525) 


Unit in mm 


10.7 +0.2 
(525 mil) 


14.13 +0.3 


21.1 Max 


20.6 + 0.2 


HPs 
alo 


Weight : 1.10g (Typ.) 
TC518129AFW-80, TC518129AFWL-80 


TC518129AFW-10, TC518129AFWL-10 
TC518129AFW-12, TC518129AFWL-12 
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TC518128AP/ASP/AF/AFW—80, —10, —12 
TC518128APL/ASPL/AFL/AFWL—80, —10, —12 
TC518128AFTL/ATRL—80, —10, —12 


OUTLINE DRAWING ( TSOP32 - P - 0820 ) 


Unit in mm 


TENTATIVE 


—_ 


0.5 


afevenuyeyeyereysyeyeyeraqeysy® 
H9305 rTHoHHHHBHHe 
NOU UDDGOOUUUUUoU oo 


J 
TNA AAAAL 
@,8,8,8,8-8,8,08,8,0,8,8,8,8,8,8 


— 
o>) 


| 18.440.2 | " 


20.0+0.2 


Q.2TYP 


Weight : 0.36g (Typ.) 
TC518128AFTL-80 


TC518128AFTL-10 
TC518128AFTL-12 
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TC518128AP/ASP/AF/AFW—80, —10, —12 
TC518128APL/ASPL/AFL/AFWL—80, —10, —12 


TC518128AFTL/ATRL—80, —10, —12 


OUTLINE DRAWING ( TSOP32 - P -0820A ) 


Unit in mm 


TENTATIVE 


8.2MAX 
0.4 


| 18.440.2 | 


20.0+0.2 


0.1+0.05 


A 


9.15 -9.05 


Weight : 0.36g (Typ.) 
TC518128ATRL-80 


TC518128ATRL-10 
TC518128ATRL-12 
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131,072 WORDS « 8 BIT CMOS PSEUDO STATIC RAM 
DESCRIPTION 


The TC518128A-LV Family is a 1M bit high speed CMOS Pseudo Static RAM organized as 131,072 
words by 8 bits. The TC518128A-LV Family utilizing one transistor dynamic memory cell with CMOS 
peripheral circuit provides large capacity, high speed and low power features. The feature includes 
single power supply of 3.135~5.5V. The RFSH input allows two types of refresh operation - auto 
refresh and self refresh. The TC518128A Family has a static RAM-like write functionality where input 
data is written into the memory cell at the rising edge of R/W, which allows easy interfacing with 
microprocessor. 

The TC518128A-LV Family is a pin-compatible with 1M bit CMOS Static RAM - JEDEC standard 
and is molded in a 32 pin standard 0.6 inch width plastic DIP, small-out line plastic flat package 
and plastic thin small-out-line package (forward, reverse type). 


FEATURES 


PRELIMINARY 


@ Organization: 1M bit (131,072 word x 8bit) 

@ Fast Access Time and Low Power Dissipation 
@Low Voltage Function: 3.135V~5.5V 

e@ Data Retention Supply Voltage: 3.0V~5.5V 


@Self refresh is capable by internal timer. 
@ All inputs and outputs: TTL compatible 
@512 refresh cycle/8ms 

e Auto refresh power down function 


@ Auto refresh is capable by internal counter. @ Pin Compatible: IM SRAM (JEDEC) 


ae ee @ Logic Compatible: SRAM R/W Pin 

ey re er @ Package: TC518128APL : DIP32-P-600 
tera CE Access | tcea CE Access Time | l tcea CE Access Time | —-80ns | TC518128AFL = : SOP32-P-450 
toga OF Access Time | sons | _40ns| _50ns | TC518128AFWL : SOP32-P-525 
| tac Cycle Time | 130ms | 160ns | _190ns TC518128AFTL : TSOP32-P-0820 
TC518128ATRL : TSOP32-P-0820A 


PIN CONNECTION (TOP VIEW ) BLOCK DIAGRAM 


Self Refresh Current 


TCS18128APL/ AFL / AFWL 


Vop GND = 
() e > - 
1 32 a. co . 
f j = * 
16 = = 17 < i 
TC518128AFTL ( Forward) < = 
ec 
ime 5 
i is} MEMORY —_ 
i uw ARRAY ce 
si ad 512x256x8 Ox 
TCS18128ATRL ( Reverse) 5-5) 3 Me bbe 
bbe 
c qD 
aa 


l==, 


PIN NAMES 


[OF [output enable input 
Trower 


Pinar | al A] CEE] [Vos APSR] Ae| Ava] Ar [Ae Ae Ae 


Vop__| Power Pin No. | 17 {18 | 19 | 20] 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 | 32 | 
Pin Name | A3 | Az] As | Ag [VO1]/02|V03|GNO] 704 |V05|/06]VO7|VOBICET Aro] OF 
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TC518128APL/AFL/AFWL—S8OLV, —10LV, —12LV 
TC518128AFTL/ATRL—8OLV, —10LV, —12LV 


FUNCTION LOGIC 


| oe <wkE RFSH AO~A16 | I/01~8 CONDITION 


| 
L | 
L H i 
L H CE only Refresh 
H Auto/Self Refresh 
* Auto/Self Refresh 
Stand by 
Stand by 


- High Level Input ( VIn = 6.5V ~ Vyy min. ) 
++ Low Level Input (Vin = Viz max. ~ —1.0V) 
-+ Don’t care (6.5V ~ —1.0V ) 
* .. At CEI falling edge (CE2 = H) or CE2 rising edge (CE1 = L), all address inputs 
are “IN”, and at the other condition, the address input are “*”, 
HZ -- High Impedance 


<— *C 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL ITEM RATING UNITS NOTE 


| vin | input Finput Voltage ss sti—i<—sCSY - 1.0~7. | a to~7.0 | 


Sa a en 
TVoo | Power Supply Vohage——SSCS~—CSC‘ te «dC 
[sre | storage Temperaure SSCSC~idtCOCi «dC 
[Fo | Power Oisipation ——=SSCSC~“~“~‘idtCSC‘“‘aSSCSC*dSC 
[tour [short Greuit Output Curent ————SSCSC~idSCSCSC‘“‘“SSSC*dCm 


D.C. RECOMMENDED OPERATING CONDITIONS (Ta = 0 ~ 70°C) 
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TC518128APL/AFL/AFWL—8OLV, —10LV, —12LV 
TC518128AFTL/ATRL—8OLV, —10LV, —12LV 


D.C. ELECTRICAL CHARACTERISTICS (Vpp = 5V + 10%, Ta = 0~70°C) 


SYMBOL PARAMETER } tye. | MAX. UNITS NOTES 


ae CC 
mA 3,4 


Operating Current 


(Average Power Supply Operating Current) | 100ns version | - | 40 | 60_| 
CET, CE2, Address cycling: tac = tacmin. | 120ns version | - | 35_ | 50_| 


Standby Current, = 
CET = Vin or CE2 = Vy, RFSH = Viy 


Standby Current, 


CET =Vpp -0.2V or CE2=0.2V, RFSH = Vpp - 0.2V 
Self Refresh Current (Average Current), 
Fon | CET =Viy or CE2 = Vi, RFSH = Vip p=] for fom fo 
rm femarecee, [= [= [ 
CET =Vpp - 0.2V or CE2=0.2V, RFSH = Vi, 
eo Auto Refresh Current (Average Current) Sane 
(RFSH cycling : tFC = tFC min) 


ae ee 
CE only Refresh Current (Average Current) 
_ | ny [--100ns version [| - | 40 | 60_| 
(CE1, CE2, Address cycling : tRC = tRC min) 

ep bel = 


Input Leakage Current 
sa OV S Vin S Vop, All other Inputs not under test = OV a 


Output Leakage Current 
lo(t) Output Disable (CET = Viy or CE2 = Vi, or OE = Viy or RW=Vjy), 
OVS Vout= Vop 


Output High Level 
lon = -5mA 


Output Low Level 
lot = 4.2mA 


Note) In Ipps; and IpprFi with CE1=Vyy(CE2=Vjz), these specification limits are 
guaranteed under the condition of CE2=Vyy or CE2=Vj,(CE1=Vjy or CE1=Vjz). 
In Ippse and Ippre with CE12Vpp—0.2V(CE2S0.2V), theses specification are 
guaranteed under the condition of CE22 Vpp—0.2V or CE230,2V(CE12 Vpp—0.2V 
or CE1S0.2V). 


CAPACITANCE (Vpp = 5V, f = 1MHz, Ta = 25°C) 


Ci2 Input Capacitance (CE1, CE2, OE, R/W, RFSH) 
Cio 


Input/Output Capacitance 


Note) This parameter periodically sampled is not 100% tested. 
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TC518128APL/AFL/AFWL—80OLV, —10LV, —12LV 
TC518128AFTL/ATRL—8OLV, —10LV, —12LV 


ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 
aa 5V+10%, Ta= 0~ —_—e 5, G6, J, 8) 


fee meer feat 
| 160 


[tc __| Random Read, write CycleTime ee ae 

og eA ee 

te | cepusewiath | a0 | 10,000 | 100] 10,000 | 120{ 10,000 | ns | 13_| 
| ao] = | sol - | oo} - | os | 


CE Precharge Time 


[teen | ceaccesstime | = | co | = too | - | zo] os | 
[toca | OE Accesstime | = | ts | = | ao] = | sof os | 
tar | cetoourputinuowz | go | | go - | sof - ns | 
[to | OEtoourpurintowz | of | of = | of ns PO 
tmz | OutputActivetromendotwite | of - | of - | of - | nm | | 
[tow | chipoisabletoourputinvighz | o | as | of a0 | | as | ns | 
[tox | DEdisabletooutpurinwiohz | o | as | of a0 | oo as | ons | | 
[twiz | WriteEnabletoOutputinvighz |_| as | oo | a0 | of as | ons | 
[toos | OFourpuroisablesetuptime __—s|_—o | - | oof - | of - | ns | 
[toon | DEOutpurDisableHoldtime | tof - | tot = | to | Tons | 
[txcs | Readcommandseruptime | of = | of = | of | ns | 
[ten | ReadcommandHoldtime | of = | of | of ns | 
ftwe | writepusewiath | co | |] = Ts | | os | 
[twew | writecommandHoldtime | 60 | 10,000 | 70 | 10,000 | 25 | 10,000 | ns | | 
[tom | WriteCommandtoceteadtime | __60| 10,000 | 70 | 10,000 | 85 | 10,000 | ns _| | 
[tosw | Dataset-uptimefromaw | go | | as] - | as] - | ns |_| 
[tosc__| Dataset-uptimefromce | 30 | | asf = | as |= ns 0 
[tow | DataHoldtimefromaw | oo | = | of = | ot | ns |_| 
[toc | DataHoldtimefromce | of = | of - | of ns | to 
[tase | Addresssetcuptime | to | = | of = To = ns Pt 
[tanc | AddressHoldtime | to] | as | - | ao | = | ns |t 
[toc | RFSHCommandHoldtime | ts | | ts | = | ts | | ns | 
[tc | Autoretreshcycletime | t30 | - | tot = | go - | ons | 
[taro | RFSHDelayTimefromce | ao | - | sof - | ot - | os | 
[teae | RFSHPulsewidth(AutoRefresh) | 30 | 8,000 | 30 | 8,000 | 30] 2,000 | ns | 12 _ 
jie | SHprechargetime | so | | sof fof = fe fe 
[tas | RFSHPulsewiath(selfRefresn) | a,000 | - | oo] - | soo] - | ns | 12 _| 


fw focemcarm™ [wef = [wel [mE [wD 
(Self Refresh) 

ap tS 
| 3| so] | so os | 
aM! Soe TN AA 
[teen | CEZLowHold time | | | | | | | rs | tw 
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TC518128APL/AFL/AFWL—8OLV, —10LV, —12LV 
TC518128AFTL/ATRL—8OLV, —10LV, —12LV 


[3.3V OPERATING SPECIFICATION] 


D.C. RECOMMENDED OPERATING CONDITIONS (Vpp = 3.3V + 5%, Ta = 0~ 70°C) 


Power Supply Voltage ee 
| Vn ___| Input Low Voltage eee Dee Oe A 


D.C. ELECTRICAL CHARACTERISTICS (Vpp = 3.3V + 5%,Ta = 0~ 70°C) 


Operating Current 
(Average Power Supply Operating Current} mA 
CET, CE2, Address cycling: trc = tac min. 


Standby Current 


Auto Refresh Current (Average Current) 
, mA 
(RFSH cycling : tFC = tFC min) 
CE only Refresh Current (Average Current) = 
(CET, CE2, Address cycling : tRC = tRC min) 
Input Leakage Current ‘ 
vf 
OV S Vin S Vop, All other Inputs not under test = OV 
Output Leakage Current 
lo (u) ; HA 
Output Disable, OV S VoyrS Voo 


Output High Level lon= - IMA _ze_{ - | - 


y Output Low Level lop = 2.1mMA : 
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TC518128APL/AFL/AFWL—80OLV, —10LV, —12LV 
TC518128AFTL/ATRL—S8OLV, —10LV, —12LV 


ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 
(Voo = 3.3V 25%, Ta= 0~70°C} (NOTES: 5, 6, 8) 

owen [OSC ARETER—SCSYSCOWMINS «YSOMAK UNITS] NOTES 
Te [fandom Read, Witecycetime i wo 
aw [ Read Moditywrtecyeetine | as | Dm 
Sm 2 
Te | cerrechageting SiC 
Tags [ctacestine —SSCS—~iSCie Sid 
a 2 
Mar | cttooutputintowz —SS—~sCiw Pe 
Cao | Driatagitiniow __|._s] 2 | om [7 
Cie | Onpuentive rom endofwwita | s || ms 
Miz | Grp biabietooupurinnign? te [= | | 9 | 
tau | Oe bieblsroouputindighe «dt | | 
tung | Write EnabletoOutputinnigh2 ——+| | so [= |» 
tcas | DEowouroisbieserptine | 0 | - [| m= | 
toon | OOvtpurdisabienolatine | | 
| Melenmndsatpie | me we 
Tawar | Wits Commandiaidtine ten | poe 
rom | Wie CommendeoCtuadting [100 | tooo [me 
owe | Saaeuoliptnerenniy. a 
ge. [mouseustietomce ee | 
owe | Batetoldtinatem aw Ee | or [| 
Tia | AddrenSuntptine | _e [| _- |» |__| 
tae [Adee tioidting as | re 
Time | RSconmandnoidtine iP ts | 
ae Ta OT a a 
ee ey a 
irr | Rena wicth autoneieny | so aoe | ms | 
Se a” CP 
is WRPuse ween sence) | soo | - | ms | a 
Cee | c Daay Tine form RF (saitnareny | 300 | > | | 
"ae Rereb ped sizeyeleratwag) | __- |e | ms] 
Fen | tarsiion tine ise anaraty) | a | oT 


CE2 Low Set-Up Time ee ee ee 
CE2 Low Hold Time ee 


Timing reference Level 
Input Reference Level : 4.3V/15V 
Output Reference Level > 1.5V/1.5V 
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TC518128APL/AFL/AFWL—8OLV, —10LV, —12LV 
TC518128AFTL/ATRL—8OLV, —10LV, —12LV 


NOTES: 


1) Stress greater than those listed under “ Absolute Maximum Ratings” may cause permanent 
damage to the device. 


2) All voltage are referenced to GND. 
3) Ippo and IppFr4 depends on cycle rate. 
4) Ippo depends on output loading. Specified values are obtained with the output open. 


5) An initial pause of 100us with high CE1 or low CE2 is required after power-up, before proper 
device operation is achieved. 


6) AC measurements asuume tr = 5ns. 
7) Timing reference level 
Input Level > Vin = 2.6V 


INPUT 
VIL = 0.6V ney 
Input Reference Level : Viy = 2.4V OUTPUT 
VIL = 0.8V 
INPUT REFERENCE OUTPUT REFERENCE 
Output Reference Level: Voy= 2.2V LEVEL LEVEL 
VoL = 0.8V 


8) Measured with a load equivalent to 2 TTL loads and 100pF. 


9) tcHz, touz, twuz define the time at which the output achieves the open circuit condition and is 
not referenced to output voltage levels. 


In write cycles, the input data is latched at the earlier of R/W or CEl rising edge and CE2 falling 
edge. Therefore the input data must be valid during set-up time (tpsw or tpsc) and hold time 
(tpHw or tpHC). 


11) All address inputs are latched at the falling edge of CEland the rising edge of CE2. Therefore 
the all address inputs must be valid during tasc and taHc. 


12) Two refresh operation - auto refresh and self refresh are defined by the RFSH pulse width under 
the condition of CE1 = Vyy or CE2 = Vjy.. 
Auto refresh: RFSH pulse width S tpap(max.) 
Self refresh : RFSH pulse width = tras(min.) 
The timing parameter (tprs) must be kept for device proper operation in the following conditions. 
® after self refresh 
@ in case of RFSH = “L” after power-up 


13) The timings, tcg (min.) and tcp (max. ), must be kept for device proper operation as follows. 


10 


—_— Vin — — Vin — 

E1 Vi = CE1 Vit — 
wel. Pre 

Vi — Vi — 

ce2 yy cE2 oy, = 


14) The timings, tcgs (min.) and tcgH (min. ), must be kept for using CE1 and CE2 at the same 
clock as follow. 


aeee WAIN me az OVI — 

CE1 vu — CE Vi — 
Vin — Vin 

CE2 vy — C2 yy = 


me Pee tcen 
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TC518128APL/AFL/AFWL—80OLV, —10LV, —12LV 
TC518128AFTL/ATRL—8OLV, —10LV, —12LV 


DATA RETENTION CHARACTERISTICS (Ta = 0~ 70°C) 


Data Retention | Data Retention Supply Voltage Voltage 


ee 
| Self Refresh Current 


| Recovery Time Time 


*The falling slope of Vpp must be more than 50ms in order to operate the device safely. (20ms/V) 


Voo 
4.5V 


VDH a cee iiees ess mes ees SL Tee ee eT Te sas 
Vpp on 
GND 


‘@) 
m 
= 


CE2 


CET2 Vpp - 0.2V or CET S 0.2V 


(Note)? OE , R/W , AO~A16= Don’t care 
° IppFi is applied in RF RFSH = VIL max.; CE1 =VIH min., CE2=VIL max. 


e At any state but Data Retention Mode, Auto Refresh or CE Only Refresh with 512cycle/8ms 
is required. 
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TC518128APL/AFL/AFWL—8OLV, —10LV, —12LV 
TC518128AFTL/ATRL—8OLV, —10LV, —12LV 


TIMING WAVEFORMS 
READ CYCLE 


Ao~ ANB WD 80s KY MMMMMHMHH@M!@ “MM 


ae i A 
=e 


trp 


Vin 


ees / tep 


WRITE CYCLE-1 (OE Fix High ) 


CE1 ue d j 
ViH — 
7 a 
ta taHc 


=~ 96 MMMM eee 


Vin — 
, - =i 
ee 
Vin F 
R/W 
Vi — 
tosw Pala 


tosc toc 


Vin — Seamer 
VO1~V/08 y, DATA 


t t t 
FRS Legs RHC = RFD 
Vin ( r 4 
gS yt fee CN 
Yj: Don't care 


Note: The device can be operated with cycling “CE1” (or CE2) pin only, provided that 
“CE2”(or “CE1”) is connected to Vjy (or Viz) level. 
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TC518128APL/AFL/AFWL—8OLV, —10LV, —12LV 
TC518128AFTL/ATRL—8OLV, —10LV, —12LV 


WRITE CYCLE -2 (OE Clock ) 


iE = 
pi vi = {OATALIN | IN )- 
/01~/08 =e 
Loyt Yorn | LY: ieee Zp 
Vor — YY HU 
trp 


WRITE CYCLE -3 | OE Fix Low) 


tre 


A0~ At6 YD ma YI 
es | 
RW yn | —_StS 
ve ie | —— a 
Tour in —— 


Vin 7 . —— 
RFSH Vit ~ Ae i“ _twLCU A OK 
Wi. Don't care 
Note: The device can be operated with cycling “CE1” (or CE2) pin only, provided that 
“CE2”(or “CE1”) is connected to Vjy (or Viz) level. 


TC518128APL/AFL/AFWL—8OLV, —10LV, —12LV 
TC518128AFTL/ATRL—8OLV, —10LV, —12LV 


READ MODIFY WRITE CYCLE 


t taHc 


—_h 
ae SEO - en a 
a 


‘is Vi — e WHZ 
= 


aE Viq 
Vit — 


A twuz H 
VoH— Ki; | Ws: 
Ber Wie WH {oata-our LLL, 
ey a ey 


tre 
t 4p ___> 
ar 
VG — : 


ta taHc 


8 \ Waa MMMM; M@#M@dl ddl 


tops 


mw 

Veo = 
/01~l/08 call 
Vo_— tep 
ters || trep 
> 

ne a jor __, A 

Mi se i ead 
Note : A9~A16 = Don’t care WA. Don’t care 


Note: The device can be operated with cycling “CE1” (or CE2) pin only, provided that 
“CE2”(or “CE1”) is connected to Vjy (or Vj) level. 
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TC518128APL/AFL/AFWL—S8OLV, —10LV, —12LV 
TC518128AFTL/ATRL—8OLV, —10LV, —12LV 


RFSH AUTO REFRESH 


_ —- Vin— 
CE1 


V; 


NOTE : a R/W, AO~A16 = Don’t care Yj. Don’t care 


SELF REFRESH 


Vin— 


NOTE : - R/W, AO~A16 = Don’t care Yj. Don’t care 


TC518128APL/AFL/AFWL—8OLV, —10LV, —12LV 
TC518128AFTL/ATRL—S8OLV, —10LV, —12LV 


lopr2 Vpp Characteristrics 


(pA) 
. Ta= 25°C 


Typ. 


lppF2 Temp. Characteristrics 


ee Vpp = 3V 
Typ. DD=- 
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TC518128APL/AFL/AFWL—80LV, —10LV, —12LV 
TC518128AFTL/ATRL—S8OLV, —10LV, —12LV 


Battery Back Up applicable example 


2SA1015 


Vop oO 
Di 
Zp 10002 /\ x *2 
3.9v L\ . *  10ut 
DD 1 a 


0.1 uF 
5000 System Bu 
Nicd 


X3 System 


thes 
36V — 
20002 251815 
GND 


*1: Ceramic condenser 
*2: Tantalum condenser 
(The large Bypass condenser is preferable, as the noise is absorbed when the power 


supply is switched.) 


This circuit does not have memory protection. Therefore, rapid turnning - off of the power supply 
must be avoided. Enter the Self Refresh Mode before changing to Battery Back Up Power Supply. 


A-42 


TC518128APL/AFL/AFWL—S8OLV, —10LV, —12LV 
TC518128AFTL/ATRL—S8OLV, —10LV, —12LV 


OUTLINE DRAWING ( DIP32 —-P-600 ) 
Unit in mm 


0~ 75" 


14.04 0.2 
15.24 


TL ox *Qy 
0.05, 


42.5 Max 


42.0+0.2 _ 


Weight : 4.53g (Typ.) 


TC518128APL-80LV 
TC518128APL-10LV 
TC518128APL-12LV 
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TC518128APL/AFL/AFWL—80OLV, —10LV, —12LV 
TC518128AFTL/ATRL—S8OLV, —10LV, —12LV 


OUTLINE DRAWING (SOP32-P-450 ) 


Unit in mm 


(450 mil) 


12.23 + 0.3 


21.1 Max 


20.6 + 0.2 


0.19+0.1 |} 2.4+0.2 


Weight : 0.87 g (Typ.) 
TC518128AFL-80LV 


TC518128AFL-10LV 
TC5181238AFL-12LV 


A-44 


TC518128APL/AFL/AFWL—8O0OLV, —10LV, —12LV 
TC518128AFTL/ATRL—S8OLV, —10LV, —12LV 


OUTLINE DRAWING (SOP32-P-525 ) 


Unit in mm 


0.775 trp 


ie 

re | - 
UPA TOA 8 36 
wn 
[10.1] S S 


Weight : 1.10g ( Typ.) 


TC518128AFWL-80LV 
TC518128AFWL-10LV 
TC518128AFWL-12LV 
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TC518128APL/AFL/AFWL—80OLV, —10LV, —12LV 
TC518128AFTL/ATRL—S8OLV, —10LV, —12LV 


OUTLINE DRAWING (TSOP32 - P -'0820 ) 


Unit in mm 


TENTATIVE 


5 
| 18.440.2 | 


20.0+0.2 


Weight : 0.36g (Typ.) 
TC518128AFTL-80LV 


TC518128AFTL-10LV 
TC518128AFTL-12LV 


A-46 


TC518128APL/AFL/AFWL—8OLV, —10LV, —12LV 
TC518128AFTL/ATRL—8OLV, —10LV, —12LV 


OUTLINE DRAWING ( TSOP32 - P - 0820A ) 


Unit in mm 
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oe Gil 


monn 


0.2TYP 


| | 18.440.2 | ” 
| 20.0+0.2 
= 


Weight : 0.36g (Typ.) 


TC518128ATRL-80LV 
TC518128ATRL-10LV 
TC518128ATRL-12LV 


131,072 WORDS x 8 BIT CMOS PSEUDO STATIC RAM 


DESCRIPTION 


The TC518129A Family is a 1M bit high speed CMOS Pseudo Static RAM organized as 131,072 
words by 8 bits. The TC518129A Family utilizing one transistor dynamic memory cell with CMOS 
peripheral circuit provides large capacity , high speed and low power features. The feature includes 
single power supply of 5V+10%. The RFSH input allows two types of refresh operation - auto refresh 
and self refresh. The TC518129A Family has a static RAM-like write functionality where input data is 
written into the memory cell at the rising edge of R/W, which allows easy interfacing with 
microprocessor. 

CS standby mode being adopted in the TC518129A Family, CE2 pin in the TC518128A Family is 
changed to CS pin. This is packaged in a 32 pin standard 0.6 inch and 0.3 inch width plastics DIP 
and small-out line plastic flat package and a 32 pin plastic thin small -out- line package ( forward, 
reverse type ). 


FEATURES 

e Organization: 1M bit (131,072 word X 8bit ) e All inputs and outputs : TTL compatible 
@ Fast Access Time and Low Power Dissipation @ 512 refresh cycle /8ms 

@ Single Power Supply : 5V£10% e Auto refresh power down function 

@ Auto refresh is capable by internal counter. e Pin Compatible : 1M SRAM (JEDEC) 

@ Self refresh is capable by internal timer. @ Logic Compatible : SRAM R/W Pin 


@ Logic Compatible : SRAM R/W Pin 

@ Package: TC518129AP/APL — : DIP32-P-600 
TC518129AF /AFL : SOP32-P-450 
TC518129ASP/ASPL _: DIP32-P-300B 
TC518129AFW/AFWL : SOP32-P-525 


SN, pee 
ieee er wee 


tcea CE Access Time | 80ns | __100ns | _120ns | 
toga OF Access Time | 35ns | 40ns | 50ns | 
[tac Cycle Time [130s [7 160ns | 190ns | 


Power Dissipation 385mW 330mW 275mW TC518129AFTL - TSOP32-P-0820 
Self Refresh Current 1mA/200uA (L version ) : 
TC518129ATRL : TSOP32-P-0820A 


PIN CONNECTION (TOP VIEW) BLOCK DIAGRAM 


j 
16 
TC518129AFTL ( Forward ) 


32 y : | MEMORY 
j j ARRAY 
17 16 512x256x8 
TC518129ATRL ( Reverse ) am : 
TC518129APL/AFL/ASPL/ AFWL COUNTER( 9) | 


PIN NAMES 


5 2 
> 
con) 
wb 
DATA INPUT 
BUFFER (8) 


DATA OUTPUT 
BUFFER (8) 


( TSOP ) 


Pinar a eval] CE [Ae oo RA ase [asa aa Ay [Ae [As [A 
| Pin No. | 17 0 en Ee EE EE 
Pin Name] A3 [Az [As | Ao |V01[V/02|v03|GND] VO4 |/05//06|V07|vO8] CE [Aro] OF | 
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TC518129AP/ASP/AF/AFW—80, —10, —12 
TC518129APL/ASPL/AFL/AFWL—80, —10, —12 
TC518129AFTL/ATRL—80, —10, —12 


FUNCTION LOGIC 


L H 

L H i 

L — CE only Refresh 

L CS standby 
al Refresh 


H 


H + High Level Input (Vin = 6.5V ~ Viy min. ) 

L_ -+ Low Level Input (Vin = Vip max. ~ —1.0V) 

* ++ Don’t care (6.5V ~ —1.0V) 

v* «- At CE falling edge, all address inputs are “IN”, and at the other condition, the 


66 oe»? 


address input are 
HZ - High Impedance 


ABSOLUTE MAXIMUM RATINGS 


v 
Tisrg | Storage Temperature SSCidC sts 
[P| Power Disipation ——=SSSSCSC~wCSCSC~iOSSSd 


D.C. RECOMMENDED OPERATING CONDITIONS (Ta = 0~ 70°C) 


| oe | Power ci it Voltage 


Vit Input Low Voltage 
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TC518129AP/ASP/AF/AFW—80, —10, —12 
TC518129APL/ASPL/AFL/AFWL—80, —10, —12 
TC518129AFTL/ATRL—80, —10, —12 


D.C. ELECTRICAL CHARACTERISTICS (Vpp = 5V + 10%, Ta=0 ~ 70 °C) 


Tee ope pe 
mA a 


Operating Current 


| toons version | - | 40 | 60 
| 120ns version | - {| 35_ | 50_ 


Twines | = | - [2 
mA 
rien patcle) 
Tween | = ff | om 
er eee 
[Norma verion | = | - [2 
mA 
Pewee * 
lppF2 aad = Vop - 0.2V 
meme SeccKes 


Auto Refresh Current (Average Current) 
tFC = tFC min) 


(Average Power Supply Operating Current) 


CE, Address cycling: tac = tac min. 


(RFSH cycling : 


CE only Refresh Current (Average Current) 
(CE, Address cycling : tRC = tRC min) 


Input Leakage Current 
OV S Vin S Vpp, All other Inputs not under test = 0V 


Output Leakage Current 
Output Disable (CE = Vjy or OE = Viy or RAW=Vj,), 
OV S Vout®= Vpo 


Output High Level 
lon = —5mA 


Output Low Level 
lo. = 4.2mMA 


CAPACITANCE (Vpp = 5V, f = 1MHz, Ta = 25°C) 


Foc, | input Capacitance (AO ~A16) 
Input Capacitance (CE, CS, OE, R/W, RFSH) 


Input/Output Capacitance 


Note) This parameter periodically sampled is not 100% tested. 
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TC518129AP/ASP/AF/AFW—80, —10, —12 
TC518129APL/ASPL/AFL/AFWL—80, —10, —12 
TC518129AFTL/ATRL—80, —10, —12 


\ 


ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 
(Vpp = tis Ta= 0~ et tl 5, 6, 7, 8) 


Random Read, Write a Time wel ft wet. he 


ag LL oe a 
[TEPusewiath || 10,000 | 100] 10,000 | 120 10,000 ns | | 
tp __| CE Precharge Time | aot = | sof - | ool - | os | 

Ltora | OEAccesstime | = | as | - | ao] - | so] os | 
tay | CEtooutputintowz | 30| = | ot = || = os | 
to | DEtoourputintowz | ot = | of = | of = os | 
[tmz | OutpurActivefromendofwrite | of = | of - {| of - | ons | 
[tow | chipbisabletoOutputinHignz |_| 2s | of 30 | oo | as | ns || 
[tor | OEvisabletoourputinvighz | o| as | of 30 | oo] as | ons | 
twiz | Writeénabletooutputintigh? | of as | of 0 | oo] as | os | 
[toos | OEoutpurDisableseruptime | of = =| of - | of - | ns | | 
[toon | OEOutpurDisableHoldtime | to] - | tof - | of - | ns | | 
[tacs | ReadCommandsetuptime | of = =| of - | of - [ons | | 
[tac | ReadCommandHoldtime | =o] = | of - | of = Ts | 
[tess | Chip Select setup Time | of =| of - | of - fons | 
[tesu | Chip Select Hold Time | 0] = | ast - | aot - | ons | 
ftwe | writepusewidth | so] = | of Tas] = Ts 
[twow | writecommandHoldtime __—|__60| 10,000 | 70 | 10,000 | a5 | 10000 | ns | 
tom | writecommandtotEteadtime | _60| 10,000 | _70| 10,000 | _@5| 10,000] ns | 
tosw Data Set-Up Time from R/W Y got = | sel = | al = | me 

[tose | Datasetuptimetromte | 30|_ = | as] - | as] = | ns | to 
[toxw | DataHoldtimefromaw | oo | - =| of - | of - | ns | 10 | 
ftouc | DataHoldtimetromee | to | - =| of - | of - | ns | 0 | 
[tasc | addressseruptime | of = | of - | of = fons | ot _ 
tac | AddressHoldtime | zo = | as - | of = ns | 
[tec | RFSHCommandHoldtime | ts | = | ts| - | ots] = | ns | | 
[tec | Autorefreshcycletime | t30 | - | eof - =| sof - | ns | | 
[taro | RFSHDelayTimefromte_ | ao | - | sof - | cof - | ins | 
Hat | Rsitobewanausoteten) __}_i0}_eapo | _aa}_gn 20g | sf | 

ee ee ee 


tep RFSH a Time 


oe ee ee 


‘ CE Delay Time form RFSH 
ie (Self a 


tre Refresh Period (512 | Refresh Period (S12 cycle, AO~A8) | A0~A8) 


ae ee oo A} Va ee 


TC518129AP/ASP/AF/AFW—80, —10, —12 
TC518129APL/ASPL/AFL/AFWL—80, —10, —12 
TC518129AFTL/ATRL—80, —10, —12 


NOTES : 


1) Stress greater than those listed under “ Absolute Maximum Ratings” may cause permanent 
damage to the device. 


2) All voltage are referenced to GND. 
3) Ippo and Ippr4 depends on cycle rate. 
4) Ippo depends on output loading. Specified values are obtained with the output open. 


5) An initial pause of 100us with high CE is required after power-up, before proper device operation 
is achieved. 


6) AC measurements asuume trp = dns. 


7) Timing reference level 


Input Level : Vi = 2.6V 
INPUT eh 

VIL = 0.6V 0.6V 
Input Reference Level : ViH = 2.4V 

Vit = 0.8V OUTPUT 
Output Reference Level: Voy= 2.2V INPUT REFERENCE OUTPUT REFERENCE 

LEVEL LEVEL 
VoL = 0.8V 


8) Measured with a load equivalent to 2 TTL loads and 100pF. 


9) tcHz, toHz, twHz define the time at which the output achieves the open circuit condition and is 
not referenced to output voltage levels. 


10 


~~ 


In write cycles, the input data is latched at the earlier of R/W or CErising edge. Therefore the 
input data must be valid during set-up time (tpsw or tpsc) and hold time (tpHw or tpHc). 


11) All address inputs are latched at the falling edge of CE. Therefore the all address inputs must be 
valid during tasc and tauHc. 


12) Two refresh operation - auto refresh and self refresh are defined by the RFSH pulse width under 
the condition of CE = Vy. 
Auto refresh: RFSH pulse width S trap (max. ) 
Self refresh : RFSH pulse width 2 tpas(min. ) 
The timing parameter (tprs) must be kept for device proper operation in the following conditions. 
@ after self refresh 
@ in case of RFSH = “L” after power-up 
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TC518129AP/ASP/AF/AFW—80, —10, —12 
TC518129APL/ASPL/AFL/AFWL—80, —10, —12 
TC518129AFTL/ATRL—80, —10, —12 


TIMING WAVEFORMS 
READ CYCLE 


tg 
a 


oa 


a 
m 


= | 
R 
fea) 
ef ££ 442 £6 
- = had 


a 


V\ 
RW y 


Vou 
VO1~VOB yo 


WRITE CYCLE-1 (OE Fix High ) 


tr 
Vi— t 
tess 5 
|| 


‘St Wil \\— "GY MMMM!!! Mll 


t 
A AHC | 


TC518129AP/ASP/AF/AFW—80, —10, —12 
TC518129APL/ASPL/AFL/AFWL—80, —10, —12 
TC518129AFTL/ATRL—80, —10, —12 


WRITE CYCLE -2 (OE Clock ) 

a 

: — es 
" WR == UM 


> 
ro) 


or VK ——— 
aw vit i a a Se = a 


VIH 
aoemraibtreaen: | 
0 8S Oe, 5 ae 
a eg 
L—our Yor Me WW LLL. 
1e) 


ma > = 
WRITE CYCLE -3 (OB Fix x_ Low ) 
al 2 


| 
_ 1 > nl 
RW oy, aaa’ 4 
fC 
toHc 
; al 
~ —— 
twrz ~_  _  _ y 
/01~1/08 tcH 


OMT iv MMM ly Yee 


tep 


Wig 


twiz 
oH— | tippy MW 
E 7 


£f =< =s2 
- = - = 


RFSH 


TC518129AP/ASP/AF/AFW—8s0, —10, —12 
TC518129APL/ASPL/AFL/AFWL—80, —10, —12 
TC518129AFTL/ATRL—80, —10, —12 


READ MODIFY WRITE CYCLE 
trmw 


= a 
—_ Vit 
CE y 


rn 
See // jp MMMM aad 


7 A | | 


Ao~ 16 Ld _ 


OE Vi — NY Al 
Co n 
“a= F we 
RWova — ‘if 

_{DHW, 

: t 
ran yn = ah CATA - IN ‘ame 
/01~l/08 — toH2__, | twiz 
= VoH— Ki; _ Mtn 

le Ons [og eee A, 
ters pa} treo 


vin = 
FSH ye Awe AK 
CE ONLY REFRESH 


tre 
—, Vii ¥ ey ; 
CE y 


o tess —l 
“WG \-= FZ 
st TD QM 


tep 
ters trHc treo 
— Vin P : i 
RFSH yy _ 


NOTE : A9~ A16 = Don't care, Wa: Don't care 


TC518129AP/ASP/AF/AFW—80, —10, —12 
TC518129APL/ASPL/AFL/AFWL—80, —10, —12 
TC518129AFTL/ATRL—80, —10, —12 


RFSH AUTO REFRESH 


voi~vos YOH TL OPEN 
War xc 
NOTE : CS, OE, R/W, AO ~A16 = Don't care 


SELF REFRESH 


—_ Ve 
Ev 
trHc 
treo 


ees VI 
RFSH y, 


Vou — 
VoL OPEN 


NOTE : CS, OE, RAW, AO~A16 = Don't care 


CS STANDBY MODE 


voi~vog “OH 
Vo. — 


Z : F 
NOTE : OE, R/W, AO~A16 = Don't care GY, : Don't care 


OPEN 
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TC518129AP/ASP/AF/AFW—80, —10, —12 
TC518129APL/ASPL/AFL/AFWL—80, —10, —12 
TC518129AFTL/ATRL—80, —10, —12 


OUTLINE DRAWING ( DIP32 -P-600 ) 


Unit in mm 


0~15° 


14.0+0.2 
15.24 


3.5203 


Weight : 4.53g (Typ.) 


TC518129AP-80, TC518129APL-80 
TC518129AP-10, TC518129APL-10 
TC518129AP-12, TC518129APL-12 
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TC518129AP/ASP/AF/AFW—80, —10, —12 
TC518129APL/ASPL/AFL/AFWL—80, —10, —12 
TC518129AFTL/ATRL—80, —10, —12 


OUTLINE DRAWING ( DIP32 -P-300 ) 


Unit in mm 


40.5 max 


40.0+0.2 


PTVRTATROTTT TI 
ie 


1.2+0.1 


15203 


4 
3+0.3 


51 min | /3.5+0.2 


0 
2 


0.520.1'51025@ 
0.95 trp 


Weight : 2.36g (Typ.) 
TC518129ASP-80, TC518129ASPL-80 


TC518129ASP-10, TC518129ASPL-10 
TC518129ASP-12, TC518129ASPL-12 


A-59 


TC518129AP/ASP/AF/AFW—80, —10, —12 
TC518129APL/ASPL/AFL/AFWL—80, —10, —12 
TC518129AFTL/ATRL—80, —10, —12 


OUTLINE DRAWING (SOP32-P-450) 


0.775 typ 


Unit in mm 


(450 mil) 


ei 
>) 
+\ 
m 
oh 
N 
- 


21.1 MAX 


-6 
od 
+ | 
Ww 
=. 
oO 


0.19+0.1 || 2.4+0.2 


Weight : 0.87 g (Typ.) 
TC518129AF-80, TC518129AFL-80 


TC518129AF-10, TC518129AFL-10 
TC518129AF-12, TC518129AFL-12 
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TC518129AP/ASP/AF/AFW—80, —10, —12 
TC518129APL/ASPL/AFL/AFWL—80, —10, —12 
TC518129AFTL/ATRL—80, —10, —12 


OUTLINE DRAWING (SOP32-P-525 ) 


Unit in mm 


10.7+0.2 
14.13 +0.3 
(525 mil) 


21.1 Max 


20.6+ 0.2 


8 
3 


=- 


= 
° 
+ 


0.19+0.1 
0.15 


Weight : 1.10g (Typ.) 
TC518129AFW-80, TC518129AFWL-80 


TC518129AFW-10, TC518129AFWL-10 
TC518129AFW-12, TC518129AFWL-12 
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TC518129AP/ASP/AF/AFW—80, —10, —12 
TC518129APL/ASPL/AFL/AFWL—80, —10, —12 
TC518129AFTL/ATRL—80, —10, —12 


OUTLINE DRAWING ( TSOP32 - P- 0820 ) 


Unit in mm 


TENTATIVE 
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Hhidatalalalatatafajali 


—~) 
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HESGses 
WOU OU 


16 
| 18.4+0.2 | vs 

S 

20.0+0.2 S 


Weight : 0.36g (Typ.) 
TC518129AFTL-80 


TC518129AFTL-10 
TC518129AFTL-12 
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TC518129AP/ASP/AF/AFW—80, —10, —12 
TC518129APL/ASPL/AFL/AFWL—80, —10, —12 
TC518129AFTL/ATRL—80, —10, —12 


OUTLINE DRAWING (TSOP32 - P- 0820A) 


Unit in mm 


17 


| 16 
18.440.2 


20.0+0.2 


0.1+0.05 


Weight : 0.36g (Typ.) 
TC518129ATRL-80 


TC518129ATRL-10 
TC518129ATRL-12 
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131,072 WORDS x 8 BIT CMOS PSEUDO STATIC RAM PRELIMINARY 


DESCRIPTION 


The TC518129A-LV Family is a 1M bit high speed CMOS Pseudo Static RAM organized as 131,072 
words by 8 bits. The TC518129A-LV Family utilizing one transistor dynamic memory cell with CMOS 
peripheral circuit provides large capacity, high speed and low power features. The feature includes 
single power supply of 3.135V~5.5V. The RFSH input allows two types of refresh operation - auto 
refresh and self refresh. The TC518129A-LV Family has a static RAM-like write functionality where 
input data is written into the memory cell at the rising edge of R/W, which allows easy interfacing 
with microprocessor. 

CS standby mode being adopted in the TC518129A-LV Family, CE2 pin in the TC518128A Family is 
changed to CS pin. This is packaged in a 32 pin standard 0.6 inch width plastics DIP, small-out 
line plastic flat package and plastic thin small-out-line package (forward, reverse type). 


FEATURES 

@ Organization: 1M bit (131,072 word x 8bit) e@Self refresh is capable by internal timer. 
@ Fast Access Time and Low Power Dissipation @ All inputs and outputs: TTL compatible 
@Low Voltage Function: 3.185V~5.5V @CS standby cycle is capable 

@ Data Retention Supply Voltage: 3.0V~5.5V @512 refresh cycle/8ms 

@ Auto refresh is capable by internal counter. @ Auto refresh power down function 


@ Logic Compatible: SRAM R/W Pin 


TES THI eaAeLy Taiibly @ Package: TC518129APL : DIP32-P-600 


, TC518129AFL - SOP32-P-450 
| tea CE Access Time | 80ns | : TC51IS129AFWL : SOP32-P-525 
toga OF Access Time 35ns | _40ns | _—SOns | TC518129AFTL  : TSOP32-P-0820 
tre Cycle Time | _130ns | 160ns | 190ns | TC518129ATRL : TSOP32-P-0820A 


Power Dissipation __| _ 385mW 275mMW 
Ss 200WASSCS~*S 
Set RRITGSH Bunvenit 


PIN CONNECTION (TOP VIEW ) BLOCK DIAGRAM 
Vop GND 


K 

a 

1 32 po 
= —o 

5 ar6-9 [8 ) |= 
16 17 fu 
led 

TC518129AFTL ( Forward ) <5 
Oa 


ROW i. 

noo PAGE Ar : 
si ses el MEMORY — 
ARRAY = 
” ik 512x256x8 oP 
TCS1B129ATRL ( Reverse ) qu 
TCS1IB129APL/AFL /AFWL Ru 
qpD 
Qqm 


PIN NAMES be 


[OE [output Enable input 


ioe F 
GENERATOR 


(TSOP ) 


|PinNo. | 1 {2/3 ]4]5]}6]7/ 8} 9 | 10] it] 12] 13 | 14] 15] 16) 
Pin Name |A1i| Ag | Ag [Ara] RW] CS | Ars [Vo [RFSH| Are [Ara [Ara] Ay | As [As [Aa 
| PinNo. | 17] 18] 19 [20] 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 [30 [31 [32 | 
Pin Name | Ag [2 | Ar | Ao |/01]V02]/03 |GNO| vO4 [v05|v06]vo7|vog CE [Aro] OE | 
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TC518129APL/AFL/AFWL—80LV, —10LV, —12LV 
TC518129AFTL/ATRL—8OLV, —10LV, —12LV 


FUNCTION LOGIC 


L H V* OUT Read 

L H ” L V* IN Write 
L H CE only Refresh 
L CS standby 
ke a Refresh 
| wf 


Stand | standby 


H ++ High Level Input (Vin = 6.5V ~ VjH min. ) 

L_ ++ Low Level Input ( Vin = Vj, max. ~ —1.0V) 

* ++ Don’t care (6.5V ~ —1.0V) 

V* -» At CE falling edge, all address inputs are “IN”, and at the other condition, the 


“oe? 
. 


address input are 
HZ -- High Impedance 


ABSOLUTE MAXIMUM RATINGS 


| vw | input Voltage tis Input Jinput Voltage sti(isisCOY -1.0~7. | t0-7.0 0 

2 SS 
[Voo | Power Supply Vorage——~S~CSC‘ «YS 
[srs | Storage Temperature SSCSC~idSC(‘ SINT 
[Tsouen | Soldering Temperature Time —~=S«dt~SCS*~‘aOIOSC*d;SC ee 
[Po | Power Dissipation SSCSC~*iSC(‘“‘CSOSS™S™O*YS mW 
| tour | Short circuit Output Current | 5m 


D.C. RECOMMENDED OPERATING CONDITIONS (Ta = 0~ 70°C) 


| Wp | Power Supply Voltage 
a Input High Voltage eo 
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TC518129APL/AFL/AFWL—8OLV, —10LV, —12LV 
TC518129AFTL/ATRL—8OLV, —10LV, —12LV 


D.C. ELECTRICAL CHARACTERISTICS (Vpp = 5V + 10%, Ta = 0~70°C) 


SYMBOL PARAMETER MIN. TYP. | MAX. 


Operating Current Bons version | - | 50 | 70_| 
[icons version [- | 40 | 60] ma 
Pons version [=| 35] 50] 


(Average Power Supply Operating Current) 


CE, Address cycling: tac = trc min. 


Standby Current 
CE = Vin, RFSH = Vin 


Standby Current 

CE = Vop - 0.2V, RFSH = Vop - 0.2V 
Self Refresh Current (Average Current) ad 
sal CE = Vin, RFSH = Vit 
Self Refresh Current (Average Current) od 
CE = Vop - 0.2V, RFSH = 0.2V 
Auto Refresh Current (Average Current) - 
aii (RFSH cycling : tFC = tFC min) 


CE only Refresh Current (Average Current) | gons version | - | so | 70 | 


[i20ne version | =| 35 | 50 


| Input Leakage Current 10 A 
Mu) OV 5 Vin S Vop, All other Inputs not under test = OV 


Output Leakage Current 
low) Output Disable (CE = Vi, or OF = Vin or RW=Vj), 
OV S Vout= Vop 


Output High Level 
utput High Leve 24 V 
lon = -5mA 
Output Low Level 
lop = 4.2mMA 


CAPACITANCE (Vpp = 5V, f = 1MHz, Ta = 25°C) 


a 

Foc, | Input Capacitance (A0 ~ A16) a 
[eit te eee 
| co input/output capacitance T= | |r 


Note) This parameter periodically sampled is not 100% tested. 
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TC518129APL/AFL/AFWL—8OLV, —10LV, —12LV 
TC518129AFTL/ATRL—8OLV, —10LV, —12LV 


ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 
(Vpp = anand Ta= 0~ ian aed 5, 6, 7, B) 


fe [es a | |= 
| = | tof - | 190 


[tec | RandomRead, write cycleTime 

a en A a A oe 
[tee | TEPusewieth | 80) | 10,000 | 100] 10,000 | 120 | 10,000 | ns | | 
te __| CE Precharge Time | ao} - | sol - | so} - | os | 

[teen | CEAccesstime | = | co | = | to | = | tons | 
[toca | OE Accesstime | = Ts | - | ao | - | so] ns | 
tar | Troourpurintowz | sof = | sof = | ao] - |e | 
tow | DEtoourpurintowz | | | of | of is | 
ftw | OutputActivetromendofwrite | —o| = | of = | of - | as | | 
[tow | ChipDisabletoOurpurintinz ——|_o | 2s | oo | a0 | oo | as | ns | 
[ton | OFvisabletoourputinighz = |_o | as | oo | ao | ot as | ns | 
[twiz | WritegnabletoOutputinHighz | o | 2s | oo | ao | oo | as | ns || 
[toos | OFourpurdisableset-uptime ss |_o| = | of - | of - [a | | 
[too | DE OurpuroisableHoldtime | to] = | of - | ot - | ns | | 
[tecs | ReadCommandset-uptime | of = | of - | of - | on | | 
[acu | ReadommandHoldtime | of == | of - | of = | ns | 
[tess__| chip select set-up time | of = | of - | of - | ons | | 
[tesw | chip select Hold time | zo f= | ast - | of - fons | | 
jtwe | weitepusewistn | co | = | of - | as] - | os | 
[twor | WriteCommandHoldtime | 60 | 10,000 | 70 | 10,000 | as 10,000 | ns | | 
[tom | WriteCommandtotEteadTime | _60| 10,000 | _70| 10,000 | _@5| 10,000 | ns _| 
[tosw | Datasetuptimetromaw | 30] - | asf = | as | = os | 
[tose | Datasetuptimetromee | 30] - | as] - | asf - | ons | to | 
[toxw | DataHoldTimefromaw | of | oo | ot = ns | 
[tonc | DataHoldtimetromee | of | of = | of - | ns | to 
[tase | Addresssetuptime | of = | of = | of ts Tt 
[tac | AddressHoldtime | of = | sf = | of = fs | 
[tence | RFSHCommandHoldtime |_| = | ts] | ts] = fins | 
[tec | autorefresncycletime | t30 | | seo] - | got - | ons [ 
[taro | RFSHDelaytimefromee | ao | | so] - | oof - | os | 
AEE tia ete |g 


trp RFSH es Time 


| sof - | sof - {| sof - | ons | 
[tess | RFSHPulsewiath(selfRefresn) | 8,000] | - | 000] - | sooo] - | ns _| 


Ee 
ters - 160 

(Self Refresh) 

[trer | Refresh Period (S12cycle,ao~as) | - | 8] - | a] -_ 

ra Rete bee Adeass _T_= >a) =} a 
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[3.3V OPERATING SPECIFICATION] 


D.C. RECOMMENDED OPERATING CONDITIONS (Vpp = 3.3V+5%, Ta = 0~ 70°C) 


Vit 


D.C. ELECTRICAL CHARACTERISTICS (Vpp =3.3V + 5%,Ta = 0~ 70°C) 


Operating Current 
(Average Power Supply Operating Current) 
CE Address cycling: tec = tac min. 


| toosz_| Standby Current | = | so | 100 | ww || 
ieee Self Refresh Current (Average Current) F=f 50 | 100 | pA a 


Auto Refresh Current (Average Current) 5 cade 
(RFSH cycling : tFC = tFC min) 
CE only Refresh Current (Average Current) aii 
(CE Address cycling : tRC = tRC min) 
Input Leakage Current * 
er OV S Vin S Vop, All other Inputs not under test = OV e 
Output Leakage Current 
lo (L) uA 
Output Disable, OV S VoytS Voo 
| Output High Level lows -tma | 24 | = | = 

OW liye = 1mA ion= 100A |vpp-0.2v|_- | -_| 


Output Low Level ouszima | - | - foe | 
Not [lou = 2.1ma Pe ee ee 
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ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 
(Vpp = 3.3Vt5%, Ta= —— 5, 6, 8) 
FE 
TO 
tem | ReadModifyWritecycleTime || 40s | | rs S| 
tee | cepulsewieth =| S00] t0000S«| is S| 
| te | ceprechargetime = | tT rs S| 
teen | CeAccessTime ||] 
a > a a ee 
SSS ae 
| tor | OEtooutputintowz | || 
| twz | OutputActivefromendofwrite | S| | es 
| tovz | ChipDisabletoOutputinHigh-z | | SOT es S| 
| tonz | OEDisabletoOutputinHigh2 | | Ts S| 
| twuz | WriteEnabletoOutputinighz | S| S| ss S| 
| toos _| OE OutpurDisableset-uptime | | | rs 
| toon __ | O€OutputDisableHoldtime | to] es 
| tacs | ReadCommandset-uptime | | | rs | 
| tecn | ReadCommandHoldtime | | Ts S| 
| twe | WritePulsewidth =| ts] |r S| 
| twon | WriteCommandHoldTime | tS |= to00,s | Ss S| 
| tem __| WriteCommandtocELeadTime = |_—st00,=s|_—t0,000 S| Ss S| 
| tosw | DataSet-UpTimefromew | SO | | st 
| tose | DataSet-UpTimefromce | SO] ss S| tt 
| tonw | DataHoldTimefromaw | | es S| St 
| tonc __| DataHoldTimefromce | | st 
| tase | AddressSet-UpTime | | es Tt 
| tanc | AddressHoldTime | | Ts S| 
| tanc___ | RFSHCommandHoldTime | S| | ss | 
| tec | AutoRefreshcycleTime | 800s | Ss - S| ers S| 
| taco | RFSHDelayTimefromce | | | ss S| 
| teap | RFSHPulse Width (AutoRefresh) =| 50| = 8.000-—s||_ Ss S| S12 
| tee | RFSHPrechargetime = | tT | es S| tk 
teas | RFSHPulse width (self Refresh) | 8.000 | SS - | ns | 
| ters | CEDelayTimeformRFSH (SelfRefresh) | 300, |S - | ns S| 2 
ptat__ Reeehpeod sipayaesntrasy ff kf} mf 
[transition Time(Riseandrai) [| 3 | 50 |» | _ 


aa reference Level 
Input Reference Level > 1.5V/1.5V 
Output Reference Level : 1.5V/1.5V 
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NOTES: 


1) Stress greater than those listed under “ Absolute Maximum Ratings” may cause permanent 
damage to the device. 


2) All voltage are referenced to GND. 
3) Ippo and Ippr4 depends on cycle rate. 
4) Ippo depends on output loading. Specified values are obtained with the output open. 


5) An initial pause of 100us with high CE is required after power-up, before proper device operation 
is achieved. 


6) AC measurements asuume tt = 5ns. 


7) Timing reference level 


Input Level >: Vint = 2.6V ; 
Vit = 0.6V — 0.6V 
Input Reference Level : Viy = 2.4V 
VIL = os OUTPUT 
Output Reference Level: Vou= 2.2V INPUT REFERENCE OUTPUT REFERENCE 
LEVEL LEVEL 
VoL = 0.8V 


8) Measured with a load equivalent to 2 TTL loads and 100pF. 


9) tcHz, toHz, twHz define the time at which the output achieves the open circuit condition and is 
not referenced to output voltage levels. 


10 


~~ 


In write cycles, the input data is latched at the earlier of R/W or CErising edge. Therefore the 
input data must be valid during set-up time (tpsw or tpsc) and hold time (tpHw or tpHc). 


11) All address inputs are latched at the falling edge of CE. Therefore the all address inputs must be 
valid during tasc and taHc. 


12) Two refresh operation - auto refresh and self refresh are defined by the RFSH pulse width under 
the condition of CE = Vyq. 
Auto refresh: RFSH pulse width S trap(max.) 
Self refresh : RFSH pulse width 2 tpas(min.) 
The timing parameter (trrs) must be kept for device proper operation in the following conditions. 
@ after self refresh 
® in case of RFSH = “L” after power-up 
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DATA RETENTION CHARACTERISTICS (Ta = 0 ~ 70°C) 


Data Retention | Data Retention Supply Voltage Voltage 


a ce Ve 
Self Refresh Current 
*The falling slope of Vpp must be more than 50ms in order to operate the device safely. (20ms/V) 


| Recovery Time Time 


Ls pf Se 


Vpp 
RFSH 
CE 
Viv 
GND 


(Note)e CS, OE, R/W , AO~A16= Don’t care 
° Ippri is applied in RFSH=Vjz max., CE=VIH min. 


o At any — but Data Retention Mode, Auto Refresh or CE Only Refresh with 512cycle/8ms 
is require 


TC518129APL/AFL/AFWL—8OLV, —10LV, —12LV 
TC518129AFTL/ATRL—8OLV, —10LV, —12LV 


TIMING WAVEFORMS 
READ CYCLE 


tg 
‘ rea aaa 
E 


ue Sy) 
Ss « GU TS (0 i“ve« 
o~ au YR" KY IMM 


a tRCH 
ww Yeo T_T : 
OFA 
. 4 | SCH 
Vou— - WY 
VO1~I , YY DATA-OUT 
Vo.— —_— | touz Ws 
trro 


; tep 
ters CL2 
° t v ’ % 


WRITE CYCLE-1 (OF Fix High) 
ce YH = th 
Sy, Wid a 
LMU _* _-_MMMMMMM|’M’“’/M|"’lddddd 


TC518129APL/AFL/AFWL—8OLV, —10LV, —12LV 
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WRITE CYCLE -2 (OF Clock ) 


tre 

t aeeet 
_ VH= - 
cE 4, 


i 
UMMM 


t 
aS 
(] DATA-IN 


Viq — 
on age ead att — es 
01~V/08 | 
Loy Youn ee Wi: rN 
Vou — . : ME: LLL 
FR tep 


iva. aes 
RAR yy foe C‘“‘RSCN 
WRITE CYCLE -3 (OE Fix Low ) 
tr 
Ta 
Vin — a 


E Vn 


a 
ye LD ee MMMM 
Ao~ Ai6 y D> (a 


—S 2 
wy 2 | 
a 

| aC. 
iF t 


(| DATA-IN 
WH 


ee 
Vi — 

"ves 
You ye Yes: YEE, 
Vos an 


_. I ‘ MMMM LLL 
REI) tep 


: Don't care 
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TC518129APL/AFL/AFWL—8OLV, —10LV, —12LV 
TC518129AFTL/ATRL—8OLV, —10LV, —12LV 


READ MODIFY WRITE CYCLE 


trmw 
ce ih 
Vi — te 


ae 


a 
e/g ee VW MMMM@0E@T@@ JM 


ty taHC | | 


nom ass Me ZL NLL dL 


N id 
oS des ie tow | 
\H / twp 
iia It ‘4 
toHw 
be “<a - 
ee 
a " wry DATA -IN yen 
ia nee be 
OUT Yo, a rma not LM, 
ters Pa |_trep 
ae Vin _: oo Eanes Re | _ey 
—_ Vii — Aes  iisi‘él “AK 
CE ONLY REFRESH 


tre 
a 
i 


tess 


es 
si |= 


s es oF | 


tops tooxH 
| 
Vin / 
OE — 
z trcH 
Vin — / ) 
R/W Vn. <s 
—_ 


Vo 
VOI~VO8B yo 


tep 
RA ye fa AK 
Via om 


NOTE : A9~ A116 = Don't care, Ya: Don't care 
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RFSH AUTO REFRESH 


— Vin 
E Vit 


Ren 
SH Wii aes 


vo1~vog YOH — 
Vo. — 


OPEN 


NOTE : CS, OE, RAW, AO ~A16 = Don't care 


SELF REFRESH 


zs Viq — 
Vig 
tRHC 
trro 
5 


Vi 
RFSH yy 


vo1~vog YOR — 
VoL — 


cy aaa 
ow me R/W, AO ~ A16 = Don't care : Don't care 
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lppF2 Vpp Characteristrics 


sales Ta= 25°C 


Typ. 


VppD 


lppF2 Temp. Characteristrics 


0 25 70 (°C) 


TC518129APL/AFL/AFWL—S8OLV, —10LV, —12LV 
TC518129AFTL/ATRL—80OLV, —10LV, —12LV 


Battery Back Up applicable example 


2SA1015 
Voo 
Zp *2 
3.9v L\ i 10 uF 
~ 47 uF 


System 


20002 2SC1815 


*1: Ceramic condenser 
*2: Tantalum condenser 
(The large Bypass condenser is preferable, as the noise is absorbed when the power 


supply is switched.) 


This circuit does not have memory protection. Therefore, rapid turnning - off of the power supply 
must be avoided. Enter the Self Refresh Mode before changing to Battery Back Up Power Supply. 
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OUTLINE DRAWING ( DIP32 -P-600 ) 


Unit in mm 


42.5 max 


42.0+0.2 
N 
__s 
Aaa, | a 


3.5920.3 


Weight : 4.53g (Typ.) 


TC518129APL-80LV 
TC518129APL-10LV 
TC518129APL-12LV 
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OUTLINE DRAWING (SOP32 -P-450 ) 


12.23 + 0.3 


0.775 tre 


Weight : 0.87g (Typ.) 


TC518129AFL-80LV 
TC518129AFL-10LV 
TC518129AFL-12LV 
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Unit in mm 


(450 mil) 


TC518129APL/AFL/AFWL—S8OLV, —10LV, —12LV 
TC518129AFTL/ATRL—80OLV, —10LV, —12LV 


OUTLINE DRAWING (SOP32-P-525) 


Unit in mm 


16.7 + 0.2 
14.13 #03 
(525 mil) 


21.1 Max 


| | 0.8+0.2 


Weight : 1.10g (Typ.) 
TC518129AFWL-80LV 


TC518129AFWL-10LV 
TC518129AFWL-12LV 
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OUTLINE DRAWING ( TSOP32 - P - 0820) 


Unit in mm 


TENTATIVE 


| 18.440.2 | me 
20.0+0.2 


Weight : 0.36g (Typ.) 


TC518129AFTL-80LV 
TC518129AFTL-10LV 
TC518129AFTL-12LV 


TC518129APL/AFL/AFWL—S8OLV, —10LV, —12LV 
TC518129AFTL/ATRL—S8OLV, —10LV, —12LV 


OUTLINE DRAWING (TSOP32 - P - 0820A ) 


Unit in mm 


TENTATIVE 


8.2MAX 


7! 
NO — 
S |o 
oO PSS 
+ | i+ 
S 19 
ine) NO 

oD 
0.2TYP 


Weight : 0.36g (Typ.) 


TC518129ATRL-80LV 
TC518129ATRL-10LV 
TC518129ATRL-12LV 


524,288 WORDS x 8 BIT CMOS PSEUDO STATIC RAM 


PRELIMINARY 


DESCRIPTION 


The TC518512PL Family is a 4M bit high speed CMOS Pseudo Static RAM organized as 524,288 
words by 8 bits. The TC518512PL Family utilizing one transistor dynamic memory cell with CMOS 
peripheral circuit provides large capacity , high speed and low power features. The feature includes 
single power supply of 5Vt10%. The OLE/RISH input allows two types of refresh operation - auto 
refresh and self refresh. The TC518512PL Family has a static RAM-like write functionality where input 
data is written into the memory cell at the rising edge of R/W, which allows easy interfacing with 
microprocessor. 

The TC518512PL Family is packaged in a 32 pin standard 0.6 inch width plastic DIP, Small Out line 
plastic flat Package and Thin Small Outline Package. 


FEATURES 
@ Organization: 4M bit (524,288 word X 8bit) @ Single Power Supply : 5Vt10% 
e Fast Access Time and Low Power Dissipation e Auto refresh is capable by internal counter. 


@ Self refresh is capable by internal timer. 

e All inputs and outputs : TTL compatible 

@ 2048 refresh cycle/32ms 

¢ Logic Compatible: SRAM I/W Pin 

e Package : TC518512PL : DIP32—P-—600 
: TC518512FL °°: SOP32—P—525 
: TC518512FTL : TSOP32—P—400 
: TC518512TRL : TSOP32—P—400A 


=70 | 0 [| 0 
Tega CE Access Time | Tons | —60n5 | 10075 
|tora OF Access Time | 30ns_ | 30ns_ | 40ns 
Tine Cicle Time | 1150s | 130ns | 16005 | 


Self Refresh Current 200A 


PIN CONNECTION (TOP VIEW) BLOCK DIAGRAM 
PUFUFTL TRL 


COLUMN 

DECODER 
couMN Te SENSE AMP. 
BUFFER (8) VO GATE 


MEMORY 
ARRAY 
2048 x 256x8 


1 
2 
3 
4 
5 
6 
7 
8 
9 


DATA INPUT 
BUFFER (8) 


{(/O1-1 708 


(8) 


PIN NAMES 
pPower 


-_ 
= 
a 
= 
> 
Oo 
< 
— 
< 
a) 


BUFFER 
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TC518512PL/FL/FTL/TRL— 70, —80, —10 


FUNCTION LOGIC 


L H v OUT 
L v* IN 
H H v* HZ CE only Refresh 


L Auto/Self Refresh 
FH 


H «++ High Level Input ( Vin = 6.5V ~ Viz min. ) 

L_-+ Low Level Input ( Vin = Vj, max. ~ —1.0V) 

* ++ Don’t care (6.5V ~ —1.0V) 

V* + At CE falling edge, all address inputs are “IN”, and at the other condition, the 
address input are “*”, 

HZ ++ High Impedance 


ABSOLUTE MAXIMUM RATINGS 


srg | storage Temperature —SSSC~*dCSC Sms 
[Troxoen | Soldering Temperature Time ———=dt iad see 

: a 

a 


| Pp | Power Dissipation 
Short Circuit Output Current 


D.C. RECOMMENDED OPERATING CONDITIONS (Ta = 0~ 70°C) 


| Yu i input Low voltage | tO |] 


pov 


Vv 
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D.C. ELECTRICAL CHARACTERISTICS (Vpp = 5V + 10%, Ta =0~70°C) 


a  d 
Operating Current | __70ns version | - | 50 | 70 | 
(Average Power Supply Operating Current) | 80ns version | - | 45 | 60 | mA 
CE, Address cycling: tac = tac min. | 100ns version | - | 35 | 50_| 
Standby Current nih 
CE = Vin, OF/RFSH = Viy 
Standby Current yh 
CE = Vop - 0.2V, OE/RFSH = Vop - 0.2V 
Self Refresh Current ———— Current ) my 
Self Refresh Current (Average Current) 
CE = Vop - 0.2V, OE/RFSH = 0.2V 
Auto Refresh Current (Average Current) 
(OE/RFSH cycling : tFC = tFC min) 


70ns version 70 
CE only Refresh Current (Average Current) [_7ons version | - | - | 70 
| 80ns version | - | - | 60 | 
(CE, Address cycling : tRC = tRC min) 

pel pe 


Input Leakage Current 
ha OV S Vin S Vop, All other Inputs not under test = OV e 


Output Leakage Current 
low) Output Disable (CE = Viy or OE/RFSH = Vin or RW=Vi), pA 
OV S VoutS Voo 
Output High Level 
lon = - 1.0MA 
lo, = 2.1mA 
CAPACITANCE (Vpp = 5V, f = 1MHz, Ta = 25°C) 


a 

cy imput Capacitance (AO ~ A18) a ee 
Ys cas zee 
| co | input/output capacitance LT | |r 


Note) This parameter periodically sampled is not 100% tested. 
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ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 
A Esl SV + 10%, debate 5, 6, 7, 8) 


jm | _rowvrs__ Fi Pf Tm | 
es 


Ltn __| Random Read, Write CycleTime 
oc oe Ca ee Re 
[tee | TEpusewiatn | 70| 10,000] 20 10,000] 100] 10,000] ns | 
Ca a eS ee A 
[teen | TEAccesstime | =| ro] = | to] = | toons | 
toca | OEAccesstime | =| go] = | go] = | tons 
[tar | TEtoourputintowz | 20] = | zo} | of = | os | 
[tox | OEtoourputintowz | of | of =f ots | 
|twaz | OutputActivefromendofwrite | of =| of | of is | 
[tour | chipDisabletoOutputinHighz | ao] 20] of zoo as] ins || 
[touz | DEdisabletooutpurintighz | to 20] of 20] os] ns | 
Ltwaz | Write EnabletoOutputinighz | o | 20] of 20] os] ns | 
[tose | DEset-uptimeReterencedtoce | to| == | tof =| tof | irs | 
tonc | OEHoldTimeReferencedtoce | io} = =| of =| to =| os | 
[tncs__| ReadCommandset-uptime | io} =| of | of | is | 
tac | ReadCommandHoldtime | of =| ot | of fs | 
two | WeitePulsewiath | as] | ts] =| go] | is | 
[twou | WriteCommandHoldtime | ao] =| go] =| so] =| ins | 
[tom | WriteCommandtotELeadTime |_—as|_- | as] =| sof = | os | 
[tow | Dataset-uptimetromaw | zo] =| zo] =| as] ns | t_ 
[tose | DatasetupTimefromte | 20] = | 20] =| ts] - | ins | to 
tonw | DataHoldTimefromaw | to =| ot | of fis | to 
[onc | DataHoldtimefromte | of =| of | to =| ins | to 
[tase | Addressseruptime | of =| of =} ot =| ins | 
tac | AddressHoldtime | ts] | zo] =| as] fins | 
tec | Autonefreshcycietime | tg0] = | tg] = | t60] | ns | 
[taro | RFSHDelayTimefrom@e_ | ao] =| ao] =| sof =| os | 
Cas | RR Pune with auto tateny | 30] apoo| 20] enmo| 0] eo] ne | a 


RFSH Precharge Time Es 


-s__Ersewiet etter) _/_ace____sano/__-{ goof of os 
= ei 
(Self nahin 


Refresh Period _ | Refresh Period (2048 cycle, A0~A10) A0~A10) | | 32] ms | 
eer | So 
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NOTES: 


1) Stress greater than those listed under “ Absolute Maximum Ratings" may cause permanent 
damage to the device. 


2) All voltage are referenced to GND. 
3) Ippo and Ippr4 depends on cycle rate. 
4) Ippo depends on output loading. Specified values are obtained with the output open. 


5) An initial pause of 100us with high CE is required after power-up, before proper device operation 
is achieved. 


6) AC measurements asuume trp = 5ns. 


7) Timing reference level 


Input Level : Vir = 2.6V 
ViL = 0.6V INPUT 

Input Reference Level : Vj}; = 2.4V 
ViL = 0.8V OUTPUT 

Output Reference Level: Vojj= 2.2V INPUT REFERENCE OUTPUT REFERENCE 
VoL = 0.8V LEVEL , LEVEL 


8) Measured with a load equivalent to 1 TTL loads and 100pF. 
9) tcHz, tonz, twuz define the time at which the output achieves the open circuit condition and is 


not referenced to output voltage levels. 
In write cycles, the input data is latched at the earlier of R/W or CErising edge. Therefore the 
input data must be valid during set-up time (tpsw or tpsc) and hold time (tpjrw or tpiic). 
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11) All address inputs are latched at the falling edge of CE. Therefore the all address inputs must be 
valid during tasc and tanHc. 


12) Two refresh operation - auto refresh and self refresh are defined by the RFSH pulse width under 
the condition of CE = Vy. 
Auto refresh: RFSH pulse width S trap (max. ) 
Self refresh : RFSH pulse width = trag( min. ) 
The timing parameter (tprs) must be kept for device proper operation in the following conditions. 
@ after self refresh 
@ in case of OE/RFSH = “L” after power-up 
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TIMING WAVEFORMS 
READ CYCLE 


4 —RRRR R reyes me , 
A0 ~ A ' 8 Vit ie Oy eesiatetatatatatete! RO = “ p i E ° ° 


oearsa \™ 
/ H Vit 


—10 


xX 
RRR RRR 


trcH 
4 > 


aw i 
Vit 


Vou 
VOI~VOB yo 


WRITE CYCLE-1 (OE Fix High ) 


Vin 
VO1~v08 vy, 
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tonz 


DATA-OUT ) 


tcH 


RR : Don’t care 
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WRITE CYCLE-2 (OE Clock & Fix Low) 


cE yy 


taHc 
2"a*e*h* hh’ O" bh" 2" "hhh OA hh" OOK) 
mx ° 4 
AN ~ Als ADDRESS oeetetet KY) i x . eR 
va = 
OE/RFSH y, _ 
Va = 
R/W i 
Vin 
[_ IN a 
/01~1/08 
Vou— 
L_ our or 


READ MODIFY WRITE CYCLE 


traw 
t ee 


taHc 
errr nrc arcren 
ADDRESS enennennonanenaenons 
KX KKK KKK KK KKK YK KK eee eee eee reeenereeereseeereeree 
| | ton tosc 
— 4 


Va = / twp 
R/W Se 
Vi — ; 
OH, 
tp ife 
i 
“ { DATA-IN 5 


r— IN Vil — _ WHZ . 
@ 


»}— 


/01~V/08 . 
Vou 
out yo senate RE 


BRR : Don't care 
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CE ONLY REFRESH 


tre 


ee Vin = 
EM on 


ty — tar 


Y) 
ADDRESS peaette 
neta 


tosc 


R/W Vu 


Vou 
VOI~V/08 y _" 


OPEN 


NOTE : All~ A16 = Don't care, BRR: Don't care 


AUTO REFRESH 
Vin = 


E We 


Vi 
OE/RFSH vy _ 


vo1~vog YOK — OPEN 
Vo. — 
NOTE : R/W, AO ~A18 = Don't care 
SELF REFRESH 
= Viq = 
Vi — 
toHc 
trep 
tep tea t 
: acumen 
H-™ 
OE/RFSH 
l= 
vo1~vog YOR — OPEN 
Vo. — 


NOTE : R/W, AO~A18 = Don't care 
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TC518512PL/FL/FTL/TRL— 70, —80, —10 


OUTLINE DRAWINGS 
( DIP32—P—600 ) 


UNIT in mm 
th 
l 
oO 
N 
oO ¢ 
+| N 
o Ww 
¢ i ~2 
AY 
© 
=<—~ 


42.5 max 


42.0+0.2 


Weight : 4.53g (TYP.) 
TC518512PL -70, - 80, - 10 
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TC518512PL/FL/FTL/TRL— 70, —80, —10 


OUTLINE DRAWINGS 
(SOP32—P—525 ) 


" 
© 
+! 
* 
oO 
- 


14.13 +0.3 


21.1 MAX 


Weight : 1.10g (TYP.) 
TC518512FL-70, - 80, - 10 
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UNIT in mm 


(525 mil) 


TC518512PL/FL/FTL/TRL—70, —80, —10 


OUTLINE DRAWINGS 
( TSOP32 ~P —400 ) 


UNIT in mm 


| 


10.16+0.1 
11.76+40.2 


21.35MAX 


20.95+0.1 < 
+ 
° 


eS 


1.2MAX 
401 
9.15 -9.05 


Soon Semen soo Son Soot Soe Sons Soe Son Sono Son Sons ons oo 
a a a ee ae Oe os en ora ae on eens hp 


0.1+0.05 
O~1 


Weight: 0.51g (Typ.) 
TC518512FTL-70, - 80, - 10 
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OUTLINE DRAWINGS 
( TSOP32 —P—400A ) 


UNIT in mm 


| 


10.16+40.1 
11.76+40.2 


21.35MAX 


a 
0.15. 9.05 


20.95+0.1 


1.0+0.1 
1.2MAX 


1 


0.10.05 
oS 
om 
3) 


Weight: 0.51g (Typ.) 
TC518512TRL-70, - 80, - 10 
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32,768 WORDS x 8 BIT STATIC RAM PRELIMINARY 


DESCRIPTION 

The TC55257BPL is 262,144 bit static random access memory organized as 32,768 words by 8 bits 
using CMOS technology, and operated from a single 5 V supply. Advanced circuit techniques provide 
both high speed and low power features with an operating current of 5mA/MHz (Typ.) and minimum 


cycle time of 85 ns. 

When CE is a logical high, the device is placed in low power standby mode in which standby current 
is 100 uA. The TC55257BPL has two control inputs. Chip enable (CE) allows for device selection and 
data retention control, and an output enable input (OE) provides fast memory access. Thus the 
TC55257BPL is suitable for use in various microprocessor application systems where high speed, low 


power, and battery back up are required. 
The TC55257BPL is offered in a standard dual-in-line 28 pin plastic package (0.6/0.3 inch width), 
small-out-line plastic package and thin-small-out-line plastic package (forward type, reverse type). 


FEATURES 


@ Low Power Dissipation @ Access Time 


27.5 mW / MHz (Typ.) Operating | TC55257BPUBFLY —‘| TC55257BPL/BFL/ 
he BSPL/BFTL/BTRL - 85 | BSPU/BFTL/BTRL - 10 


@ Standby Current : 100A (MAX.) 


e5V Single Power Supply Access Time (max.) | asns | 100s 


@ Power Down Feature : CE Chip Enable Access 
@ Data retention Supply Voltage : 2.0~5.5V {Time 
© Directly TIL Compatible Output Enable Time 


: All Inputs and Outputs 
@ Package TC55257BPL : DIP28-P-600 
TC55257BFL : SOP28-P-450 
TC55257BSPL : DIP28-P-300B 
TC55257BFTL : TSOP28-P 


TC55257BTRL : TSOP28-P-A 
PIN CONNECTION (TOP VIEW ) 
o 28 PIN DIP & SOP o 28 PIN TSOP 
aia ( forward type ) (reverse type) 
Ai2 U2 
A7 
A6 
AS 
A4 
A3 
A2 
Al 
A0 
1/01 
1/02 
1/03 
GND 
PIN NAME 
7 
2a ee 
[Of | OutputEnableinput_ = = ; a. 
| PIN NO. | 15] 16] 17| 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 
PIN NAME | Az | Ay | Ao |/01/'/02|V03|GND]V04|/05|/06|V07|vo8] CE [Aro] 
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BLOCK DIAGRAM 


£é 
ost a 
aso—FstH. | fu . 
AG OTK Ne oe GN 
A7O ree e | low MEMORY CELL. 
Pe 6 Keo 21188 ARRAY 
A1io Hea < 2 mae 512x32x 16 
e ad 
ore HSS «||z° (262144) ~ 
A140 os D2 = bee = el 
ifs 

a aE 

. +1—— = Be 


aia se 


COLUMN coupe agers 
REE 


EL all 8 
Litt yo 


OPERATION MODE 


a A Ce ca Ae _ 
Output Deselect ee Oe High | o00 


Standby 


*; Hor L 
ABSOLUTE MAXIMUM RATINGS 


Power Supply | Power Supply Voltage ssid -0.3~7.0 we 


ee Fos Voltage 


Tt [rower Disipaion | tvamrages | w 
Two [sage teenie | seco |e 


—3.0 V at pulse width 50 ns 
** : 0.6inch 1.0 W, 0.3inch 0.8 W, 0.45inch 0.6 W 


TC55257BPL/BFL/BSPL/BFTL/BTRL—85, —10 


D.C. RECOMMENDED OPERATING CONDITIONS 


eC 
Veo [Power Supp votge ——SS« es | sess 

vn [tno igh votage ——SSS*d | vee] 
ve [int tow votiage ————S«dt wo | dt 

[von | bata Retention Sunny vatge | 20] - | 5 


* ; —3.0 V at pulse width 50 ns 
D.C. and OPERATING CHARACTERISTICS (Ta=0~70°C, Vpp =5V+t10%) 


SYMBOL PARAMETER TEST CONDITION } min. | tye. | max. | UNIT 
Lon Output High Current Von = 2.4V mie = 


CE = Vin or R/W= Vit or OE =Vin 
lLo Output Leakage Current +1.0 pA 
Vout = 9~ Voo 


CE = Vy toeests | - | 0 | - | 


R/W = Vin 

Other Input = Viy / Vit — . ; 
In, 

lour = OMA =e 


CE =0.2V 
RIW = Vop - 0.2 V 
Other Input 

= Vop - 0.2V/0.2V 
lour = OMA 


Operating Current 


Standby Current CE = Vpp - 0.2, Vop = 2.0V~5.5V, 
Ta =0~70°C 


CAPACITANCE (Ta=25 °C, f= 1 MHz) 


SYMBOL PARAMETER TEST CONDITION UNIT 


Input Capacitance Vin= GND 4 
Output Capacitance Vout = GND | 10 


Note : This parameter periodically sampled is not 100 % tested. 


B-3 


TC55257BPL/BFL/BSPL/BFTL/BTRL—85, —10 


A.C. CHARACTERISTICS (Ta=0~70°C, Vpp=5 Vt 10%) 
Read Cycle 


TC55257BPL/BFL/BSPL | TC55257BPL/ BFL/ BSPL 
SYMBOL PARAMETER ak 85 a a 10 | UNIT 


S708 ("5 SRNR SSE 
ox [vip trate wGuparinvata Les no 
Ttcor | chip Enable @B) to Output in tow? =f wt | | 
Tore | Output enable to Output in owz | s_|- | s | - 
a 
topo | Output Enable to Output in Highz +t _- [3% | - | «0 
tow [Output data Wold Tine ——SSSSC~i SP dT 


Write Cycle 


TC55257BPL/BFL/BSPL | TC55257BPL/ BFL/ BSPL 
SYMBOL PARAMETER eT ae BTRL-85 ae Ta as UNIT 


| twe [Write cycle Time 
a i 
Ttew | chipselecion to tnd of wate ——S~=~idCSCs SP 
tas | Address Set uptime ——~SC~C~SC‘ir | 
awn | write Recovey time ——SsSC—CSC—~i Ss | ds 
[too | RW to Ouiputin igh? ———SCS~C—~“*~*~S*~iSC‘CSSC*dSCi 
Ttorw | MWe Ouiputiniowz ————S—S—S—~—~— Ss SP ds 
[tos | bate setup time ——S~C~C~C‘~‘id | 
[ton | data Hold Time SCS To | 


A.C. Test Conditions 
Output Load : 100 pF+1 TTL Gate 
Input Pulse Level : O0.6V, 2.4V 
Timing Measurement: 0.8V, 2.2 V 
Reference Level ; 0.8 V, 2.2V 
tr, tr >: Ons 


TC55257BPL/BFL/BSPL/BFTL/BTRL—85, —10 


TIMING WAVEFORMS 
Read Cycle (1) 


tre 


ADDRESSES 


UNKNOWN 


Write Cycle 1 (4) (R/W Controlled Write) 


twe 


toew 


Oo ° 
eS 
etereretetere ere ee 08018000 0.0.0 OOO OOOO Oe OOOO Oe 


tos 


Din ( DATA IN STABLE } 
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Write Cycle 2 (4) (CE Controlled Write) 


tas twr 
twe 


tcoe 
[ tou 
Day ¢ DATA IN STABLE jy 


Note : (1) R/W is High for read cycle. 


Dout 


(2) Assuming that CE low transition occurs coincident with or after R/W Low 


transition, Outputs remain a high impedance state. 


— 


(3) Assuming that CE High transition occurs coincident with or prior to R/ W High 


transition, Outputs remain a high impedance state. 


~~ 


(4) Assuming that OE is High for Write Cycle, Outputs are in high impedance 


state during this period. 


— 
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DATA RETENTION CHARACTERISTICS (Ta =0~70 °C) 


Won. | Data Retention Supply Voltage 


standby Supply Von = 3.0V en 
lops2 
Current | VoH=5.5V | ee 


‘ Chip Deselection to Data Retention 
= a" ne 
pot | 


| ote «| RecoveryTime Time 


Note(1) : Read Cycle Time. 


CE Controlled Data Retention Mode 


DATA RETENTION MODE 


Vop - 0.2V 


GND 


Note (2) : If the Viz of CE is 2.2 V in opertion, Ippsi current flows during the period that 
the Vpp voltage is going down from 4.5 V to 2.4 V 


TC55257BPL/BFL/BSPL/BFTL/BTRL—85, —10 


OUTLINE DRAWINGS (DIP28 - P - 600) 


UNIT in mm 
fh 
- 
i 
ro) 
N 
o ot 
re 
oO w 
< = ~© 
a 
>) 


37.5 MAX 


| 37.0+0.2 
| aca a, a 
z 


3.5203 


Weight : 4.43g (Typ.) 
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TC55257BPL/BFL/BSPL/BFTL/BTRL—85, —10 
OUTLINE DRAWINGS (SOP28 - P - 450) 


Unit in mm 


(450 mil) 


-8 
od 
+1 
wo 
ae 
oO 


Weight : 0.79g (Typ.) 
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OUTLINE DRAWINGS (DIP28 - P - 300B) 


UNIT in mm 


0.95+0.1 


TPTTTTTTT 


0.94 typ 


3.3203 


Weight : 2.04g (Typ.) 


B-10 


TC55257BPL/BFL/BSPL/BFTL/BTRL—85, —10 


OUTLINE DRAWINGS (TSOP28 - P) 


UNIT in mm 


TENTATIVE 


WOT a : 
HHHHHHHHH EHH HY 


| 11.840.2 | 


13.4+£0.2 


0.375TYP 
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OUTLINE DRAWINGS (TSOP28 -P-A) 


UNIT in mm 


TENTATIVE 


at, 
tJ 


8.2MAX 


| 11.8+0.2 | 


13.440.2 


0.1+0.05 


0.375TYP 
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32,768 WORDS x8 BIT STATIC RAM 


PRELIMINARY 
DESCRIPTION 

The TC55257BPL is 262,144 bit static random access memory organized as 32,768 words by 8 bits 
using CMOS technology, and operated from a single 5 V supply. Advanced circuit techniques provide 
both high speed and low power features with an operating current of 5mA/MHz (Typ.) and minimum 
cycle time of 85 ns. : 

When CE is a logical high, the device is placed in low power standby mode in which standby current 
is 2A at room temperature. The TC55257BPL has two control inputs. Chip enable (CE) allows for 
device selection and data retention control, and an output enable input (OE) provides fast memory 
access. Thus the TC55257BPL is suitable for use in various microprocessor application systems where 
high speed, low power, and battery back up are required. 

The TC55257BPL is offered in a standard dual-in-line 28 pin plastic package (0.6/0.3 inch width), 
small-out-line plastic package and thin-small-out-line plastic package (forward type, reverse type ). 


FEATURES 


@ Low Power Dissipation @ Access Time 
27.5 mW / MHz (Typ.) Operating _ TC55257BPL/BFU 
e Standby Current : 2u4A(MAX.) at Ta=25°C BSPL/BFTL/BTRL - 85L | BSPL/BFTL/BTRL - 10L 
e 5 V Single Power Supply [access Time (max) | 85rs__ | 1005 
Chip Enable Access 
Time “fran | 85m8— | 1000s 


@ Data retention Supply Voltage : 2.0~5.5V 


@ Power Down Feature : CE 
@ Directly TTL Compatible Output Enable Time 


: All Inputs and Outputs HuLh, 

@ Package TC55257BPL : DIP28-P-600 
TC55257BFL : SOP28-P-450 
TC55257BSPL : DIP28-P-300B 
TC55257BFTL : TSOP28-P 
TC55257BTRL : TSOP28-P-A 

PIN CONNECTION (TOP VIEW ) 
o 28 PIN DIP & SOP o 28 PIN TSOP 
(forward type) (reverse type) 


PIN NAME 


[88 __[ chip Enable input 


PrNNO. 11] 2]3]*]5]6]7]8]9]W][N] a] 3] 
PIN NAME|OE Ari] As | Ae [Ara[RW|Voo| Ara Ara] Ay [Ae [ As | Aa | Aa| 
PIN NO. [15] 16] 17] 18 | 19 | 20 | 21 | 22 | 23 | 24] 25 | 26 | 27 | 20) 
PIN NAME [Az [Ay [Ao [v01[702|v03]GnD| 04 v05|706|vo7|vO8] CE [Aro 
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TC55257BPL/BFL/BSPL/BFTL/BTRL—85L, —10L 


BLOCK DIAGRAM 


<a . 
ASS a2: “ “ pe 
A6° ave hv soanlt 
ne Hee ek ec a MEMORY CELL... 
oT KH8 2 ARRAY 
Pei te Tea 38 12x32x16 
. ass w - $12x32x 
A130 Hiss . 3 (262144) ~ 
Al4e — Bs} 
[o-- 32----| LS 
A 
OV tT ___1o P84) CC sense ame. nie 
oe | ae + — S 
~iii 2 COLUM ADDRESS : 
6 CMI Io] « 
a hs ee Oo ne 
‘ a ells COLUMN ADDRESS [7 
1/080 Cll52 SEES aLEDD 
a Ww 
vO 


Bitte 


OPERATION MODE 


Standby 
*: Horh 


ABSOLUTE MAXIMUM _ RATINGS 


Power |Power Supply Voltage Voltage | eoa-70——s | 
a 
| Vio | Input and Output Voltage |= 0.5*~Vp0 05 | 
| Po | Power dissipation | tovozvosts | Ww 
Trscder [soldering TempersureSSSC*dCaett0 ee 
[arg | storage Temperture SSS~dCSC sso 


* ; —3.0V at pulse width 50ns 
** ; 0.6inch 1.0 W, 0.3inch 0.8 W, 0.45inch 0.6 W 


TC55257BPL/BFL/BSPL/BFTL/BTRL—85L, —10L 


D.C. RECOMMENDED OPERATING CONDITIONS 


V 


* ; —3.0 V at pulse width 50 ns 


D.C. and OPERATING CHARACTERISTICS (Ta=0~70 °C, Vpp =5 V+ 10 %) 


SYMBOL PARAMETER TEST CONDITION win. | tye. | max. UNIT 
|__| input Leakage Current re A SO Ce ow 


+s Seen ih caren _ Output High Current Vou = 2.4 p=10 | = | = | ma 
[lo.__| Outputtow current | Vou = 0.4 p40 | = | | ma | 


CE = Viy or R/W = Vy, or OE=Viy 

Output Leakage Current + 1.0 pA 
Vout = 0~ Voo 
TE = Vy, fees J fe 
R/W = Vin 
Other Input = Viy / Vir ee 7 , 
doves tnd in. cycle 


Operating Current CE = 0.2V Sanne 


RW = Vop - 0.2 V 
Other Input teycde™ 

= Vop - 0.2V/0.2V Min. cycle 
lour = OMA 


CE = Vop - 0.2 


Standby Current 


Vop = 2.0V~5.5V 


CAPACITANCE (Ta=25 °C, f= 1 MHz) 


SYMBOL PARAMETER TEST CONDITION pmax. | UNIT 


input Capacitance Viv = GND | to | 
Output Capacitance Vout = GND | 10 


Note : This parameter periodically sampled is not 100 % tested. 


TC55257BPL/BFL/BSPL/BFTL/BTRL—85L, —10L 


A.C. CHARACTERISTICS (Ta=0~70°C, Vpp =5 Vt 10 %) 


Read Cycle 


TC55257BPL/BFL/BSPL | TC55257BPL/ BFL/BSPL 
FTL/BTRL- 10L 
panna oNRxAAETER ere 85L —— — UNIT 


| tac | Read cycle Time 

te |= | }-# 
a a a 
toe | Output erable wo Outputinveld ———SC~iSCi‘ SSCs | dL 
Ttcor | Chip Enable CE to Outputintowz «dw dT dT 
Tore | Output Enable to Outputiniowz +s | - | s |_-_ 
too | chip Enable CE) to Output in igh? ——S«dS- iY | Sd 
too | Output Enable to Output in High? +--+. 3% | - | «0 
[ton [Output data Hors Time ———SSSSCSCSC~iS TdT 


Write Cycle 


TC55257BPL/ BFL/BSPL | TC55257BPL/BFL/BSPL 
Sous aesi napenneonen a 85L Kem ss UNIT 


SS 1s 
Ttwe [Write puse width SSCS wf 
tew | chip Selection to sed of wite ——S=S~=~“—*~irtCiSSCSC SCPC 
Se 
toow | RW to Output in High? ——~SCSC~=~“~*“~*~sSC‘“ SC*SC Pd 
a 
tos | bata set uptime ——=S=*=“‘SCS*é~srtS*~C< a*iSC‘ SSC*dSCia 
a 


A.C. Test Conditions 


Output Load : 100 pF+1 TTL Gate 
Input Pulse Level : 0.6V, 2.4V 

Timing Measurement: 0.8V, 2.2 V 
Reference Level : O8V, 2.2V 

tr, tr : 6ns 


B-16 


TC55257BPL/BFL/BSPL/BFTL/BTRL—85L, —10L 


TIMING WAVEFORMS 
Read Cycle (1) 


tre 
ts . te 


‘ 


Write Cycle 1 (4) (R/W Controlled Write) 
twc 
a a = 


OO PRADO OOOO © FP bb SERRE ARERR REA AR ARERR OOOO OOOO 


OOOO 
"e 
eretetetetetetetetetetetererererere weteteteterere700°0-010°0.0-0.0'0.0.0.0.0-0.0-0.0'0.0-0 0.000.000 68 


Dany 4 DATA IN STABLE } 
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Write Cycle 2 (4) (CE Controlled Write) 


2 


tcoe 


. 
OOOO) o.¢ 64... 
D atetatetetatetetetetete x x x ™ etatetet KS 
ee OO IID . 
OuT wesstacetatetstatstetetstonstetetetenstete teins 
. x x 
ereretetetelectetetereretererererececere.’ . 


Din ( DATA IN STABLE } 


Note : (1) R/W is High for read cycle. 


(2) Assuming that CE low transition occurs coincident with or after R/W Low 


transition, Outputs remain a high impedance state. 


— 


(3) Assuming that CE High transition occurs coincident with or prior to R/ W High 


transition, Outputs remain a high impedance state. 


— 


(4 


— 


Assuming that OE is High for Write Cycle, Outputs are in high impedance 
state during this period. 
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DATA RETENTION CHARACTERISTICS (Ta=0~70 °C) 


| Vow Data Retention Supply Voltage 
Standby Supply | Vow=3.0V i 


‘ Chip Deselection to Data Retention 
oR <a oc ae 
ee a 


| te —s«| Recovery Time = ssid Time 


Note (1) : Read Cycle Time. 


CE Controlled Data Retention Mode 


Voo 


DATA RETENTION MODE 


GND 


Note(2) : If the Vjy of CE is 2.2 V in opertion, Ippsi current flows during the period that 
the Vpp voltage is going down from 4.5 V to 2.4V 
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OUTLINE DRAWINGS (DIP28 — P - 600) 


Weight : 4.43g (TYP.) 


TC55257BPL/BFL/BSPL/BFTL/BTRL—85L, —10L 


OUTLINE DRAWINGS (SOP28 - P - 450) 


Unit in mm 


0.43 50.1510. 25 @ 
ry u 


19.0 max 


418.540.2 


0.45 si. 


Weight : 0.79g (TYP.) 
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OUTLINE DRAWINGS (DIP28 -P - 300B) 


So o 
tee he 


yee, : 


Weight : 2.04g (TYP.) 


TC55257BPL/BFL/BSPL/BFTL/BTRL—85L, —10L 


OUTLINE DRAWINGS (TSOP28 - P) 


UNIT in mm 


TENTATIVE 


alg 
HH} 


8.2MAX 


14 


| 11.8+0.2 | nace 


13.4+0.2 


0.375TYP 
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OUTLINE DRAWINGS (TSOP28 -P-A) 


UNIT in mm 


~ 
Ba 
ca ) 
me 
cl 
@e 
oe 
me 
= 
=a 
= 
mo 
—- 
Ck) 
= 
mae 
= 
ae 
= 
as 
=! 
ea D 
—= 
eer 
= 
se 
ene 
ea 
= 
Ba 
7 


0.1+0.05 


0.375TYP 


32,768 WORDS x 8 BIT STATIC RAM PRELIMINARY 


DESCRIPTION 

The TC55257BPI is 262,144 bit static ramdom access memory organized as 32,768 words by 8 bits 
using CMOS technology, and operated from a single 5V supply. Advanced circuit techniques provide 
both high speed and low power features with an operating current of 5nA/ MHz (Typ.) and maximum 
access time of 100ns. When CE is a logical high, the device is placed in low power standby mode in 
which standby current is 2uA at room temperature. 

The TC55257BPI has two control inputs. Chip enable (CE) allows for device selection and data 
retention control, and an output enable input (OE) provides fast memory access. Thus the 
TC55257BPI is suitable for use in various microprocessor application systems where high speed, low 
power, and battery back up are required. And TC55257BPI guarantees —40 ~ 85°C operating 
temperature so TC55257BPI is suitable for use in wide operating temperature system. 

The TC55257BPI is offered in both a standard dual-in-line 28pin plastic package (0.6/0.3 inch width) 
and small-out-line plastic flat package. 


FEATURES 
@ Low Power Dissipation e Access Time 
27.5mW / MHz (Typ.) Operating 
e Standby Current 
2uA at Ta = 25°C (Max.) : 
TC55257BPI-10L/ BFI-10L/ BSPI-10L 
e 5V Single Power Supply 


TC55257BPI-10L 
TC55257BFI-10L 
TC55257BSP1-10L 


pAccess Time (max) | 1000 
Chip Enable Access Time (max.) | == 100ns— 


oh re co [Output Enable Time (Wax) [sons 
e Data retention Supply Voltage : @ Directly TTL Compatible: All Inputs and Outputs 
2.0V ~ §.5V @ Package :TC55257BPI : DIP28—P—600 
@ Wide Temperature Operating : TC55257BSPI : DIP28—P-—300B 
—40 ~ 85°C TC55257BFI : SOP28—P—450 
PIN CONNECTION (TOP VIEW) BLOCK DIAGRAM 
A141 sé 
A1202 =<—o V 
arte aso ees Ue i, 
is : nee n Qu 29 MEMORY CELL 
; ago <0 | |<0 BGnAY 
pee ai) o——P zz |\z3 512 32x16 
node a3¢ a 4 = (262144) = 
A1dg = 
AO ‘ - seule ~ 
V01 al Of, a] sense aMP. SSeS oe 
(02 ts less 
O i) e 
1/03 ae ht 2 A . 
one : ieenaeee * 2 COLUMN ADDRES 
aia REGISTER 
PIN NAMES 1/089 Hitt 4° oz SRiRiRie CR 
eke 


[GE Ovtovténable input 
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TC55257BPI—10L 
TC55257BFlI—10L 
TC55257BSPI—10L 


OPERATION MODE 


| Read Deut 


FS A oe AA AOC ONE 
Output Deselect poet igh? | B00 
Standby po igh? | tos 


*.» HorLh 


ABSOLUTE MAXIMUM _ RATINGS 


| Yoo _| Power Supply Voltage =| 8~70 | 
ae a ee a 
| Wo | input and Output Voltage | 0.5*~Von v0.5 | Vv 
Tro Power Dispation ——SS*~*‘dC*t os | 
| Tsolder | Soldering Temperature | 260-10 | Cs 
| tsrg | Storage Temperature, | 551 | 


*) —3.0V at pulse width 50ns 
**) 0.6inch 1.0W, 0.3inch 0.8W, 0.45inch 0.6W 


D.C. RECOMMENDED OPERATING CONDITIONS 


r Vea | Power Supply Voltage Pov | 

| Vin ___| input High Voltage eee ee 
Vi__| Input Low Voltage p moss | - | os | 

Data Retention Supply Voltage | 2.0 |S - S| S| 


*) —3.0V at pulse width 50ns 
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D.C. and OPERATING CHARACTERISTICS (Ta= -40~85°C, Vpp =5V + 10%) 


CE = Viy or RW = Vi. or OE =V 
lLo Output Leakage Current v2 IL IH 
Vout = 0~ Vop 


CE = Vi teycle = iteytee ts 


RW = Vin 
Other Input = Viq / Vic Mi | 
lour = OMA — 


Operating Current TEx 02V =saue 


RIW = Vop - 0.2V 
Other Input = 

= Vop - 0.2V/0.2V Min. cycle 
lout = OMA 


EE en |: ae ee ee ee 
ed 
fee 1-1-1? |” 


CE = Vpp - 0.2V 


Standby Current 
Vpop = 2.0V~5.5V 


CAPACITANCE (Ta=25°C, f = 1MHz) 


SYMBOL PARAMETER TEST CONDITION UNIT 


Note: This parameter periodically sampled is not 100% tested. 
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A.C. CHARACTERISTICS (Ta= -40~85°C, Vpp = 5V + 10%) 
READ CYCLE 


TC55257BPI-10L 
SYMBOL PARAMETER TCS5257BFI-10L 
TC55257BSPI-10L UNIT 


Read | Read CycleTime Time 


eS te 
a 
[tor | Output Enable to Outputinvald@ ———SOSC—=~SC“‘ USSCdSOC(CO 
[cor | Chip erable Eto Outpstintow SiS Cd 
[tore | Output Enable to Output intowz2 Sid Sid 
[ton | Chip Enable CE to Output intighz it~ dT 
[tooo | Output Enable to Output in Wighz?——SC~SCtCi‘ SSCS 
[ton [Output Data Hold Time ——SCS~—~SC“‘aNNC*dSC“‘;C™CC#d 


WRITE CYCLE 


TCS5257BPI-10L 

TC55257BFI-10L 
SYMBOL PARAMETER 

= al 10L 


Write Cycle Time Ogee 
sa 
[tw | ChipSelectiontotndofwrte Ss SCS 
| ts | Addresssetuptime | | 
Twa | WeteRecoveryTimeSSCSC~iSC“‘QCTNSSSOST 
Ttoow | AWroOurputhighz?—SSC~dSCC CTC 
T tow | RWeoOutputtowz ——SSC~—tsSSCi Cd 
Pos | Datasetuptime ——SSC~=“~*S*é~dSC“‘( OSSC*dSSCOC 
[ton | DataHoldTime 


A.C. TEST CONDITIONS | 
Output Load : 100pF+1 TTL Gate 


Input Pulse Level : 0.4V, 2.6V 
Timing Measurement: 0.6V, 2.4V 
Reference Level : 0.8V,2.2V 
tr, tf : 5ns 
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TIMING WAVEFROMS 
READ CYCLE (1) 


tre 


WRITE CYCLE 1 (4) (R/W Controlled Write) . 


twe 
_— 


ADDRESSES 


AAAS ARIE II IAI RIAD IRI RPREI AAI AI PAD ADAARPAP Dap Pam j- |. Ff | <RRRARAARRARARAASASASASASAAASASASSASSA 
0.0.0.0 6.0 6.0 60-06-6068 6 0 6 0 6 © Ca paas 0 6.66.66 6 6.6 0 6 00 6.00 600666 0 nn i Pn i 6 0 0 6 0 © 6 © 6 6 0 6 066 06 sea e nee ee eee 668 6 e ee ee 
Ce fe OM i OOOO, ge OOOO) 
SOOOCOOOL) |) SOOOOOOOOOOOOOOOO OM ssti‘ié‘ié‘é‘i RII OO LS OO 
0-010-600-0000. 0.0 0% 6.6.0.0. 0.0-¢ 0 ©) MP Me I 0 0. 0-0-0-0.0.0 0-0 0.0.0. 0.0.0-6-0.0.0-0.0-0.0.0 en ee ey  o + 6 6 os 0 0 6 0 6 6 0 0 0 0 0 af Gr Up Do. ¢ 6 0 0 0 6 0 0 6.0 6 0 ee 
OOOO 0 0 0 0 0 6 0.00 0 0 6 0 6 0 0 6 0 0 6 0 0 8 @eoere e600 0.0 0 0 0 0 0 0 0 6 | Umm ME Le 0 00 6 0 0 0 0 6 6 0 8 63 
0.00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 oh Mm © 6 0 0 0 0 0 060 0 0 00 0 0 0 0 0 0.0.0.0 0.6 9 gums oe eee, *.? 2°22 2 2 6 0 0 0 6 0 0 0 0 0 A MD © 6 6 0 0 0 6 0 0 6 6 6 6 6 6 
0-0 0.0 0.6 06 0 0.0 6 0 0 0 0.0 6 60 0 0 GUE 0 00.00 0 0 0 0 0 0 0.0.6.0 0 0.0. 6.6.0 0 0.0 » ds fr Pn, © ¢ © 0 0 0 0 0 0 0 0 0 6 0 0 0 0 ¢ DEMME? © 0 00 0 6 0 0 0 8 6 6 008 
Wore ete eee 0 01080 610 0101001018 10101010 0 0 0 0 0 00 0 0 0 8 ee 0 0 te en ee eo 0 cee eo! a [in MED, "¢°0°0"0"0'e see's es "010 6-0't 5.4 5 60.010 010 0 0,6 0 8 0 0 8 0 ee 
0.0.0 0 0. OY) ae Wy WD “eratarete te" ote ala a ele ee ee. 0.0.0.0. 0 80008 000.0 8 00.8 


TC55257BPI—10L 
TC55257BFI—10L 
TC55257BSPI—10L 


WRITE CYCLE 2 (4) (CE Controlled Write) 


c =| 


tcoe 


arere eee eee eee eee ee ee eek 
0" eosesegee! x SSS ene, NORRIS 


D oO U T siecosesesocese Se e. eetetstetetetetetetetet Ky 
os IIS OS 


tos tox 


Din ( DATA IN STABLE 


Note: 1.R/W is High for read cycle. 


2. Assuming that CE low transition occurs coincident with or after R/W Low transition, 
Outputs remain a high impedance state. 


3. Assuming that CE High transition occurs coincident with or prior to R/W High transition, 
Outputs remain a high impedance state. 


4.Assuming that OE is High for Write Cycle, Outputs are in high impedance state 
during this period. 
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DATA RETENTION CHARACTERISTICS (Ta= -40~85°C) 


| Vow | Data Retention Supply Voltage 
Standby Supply Vou =3.0V Se pa 


Chip Deselection to Data Retention 
tcor 
a 


Lita | Recovery Time tec) | 


Note (1): Read Cycle Time. 


CE Controlled Data Retention Mode 


DATA RETENTON MODE 


Note (2) :If the Viy of CE is 2.4V in opertion, Ippsi current flows during the period that 
the Vpp voltage is going down from 4.5V to 2.6V 
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OUTLINE DRAWINGS (DIP28 - P - 600) 


UNIT in mm 
\ fh 
ll 
o 
N 
So ¢ 
+! 
oi 
= 3; 
ey 
ro) 
37.5 Max 
37.6+0.2 
N 
Ls 9 
EEE + 
A LE | Fe 
uw 


3.520.3 


Weight : 4.43g ( TYP.) 
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OUTLINE DRAWINGS (SOP28 — P - 450) 


Unit in mm 


Weight : 0.79g ( TYP. ) 
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OUTLINE DRAWINGS (DIP28 — P - 300B) 


UNIT in mm 


7.62 


0.25*a1 0~15° 


f 


ee 


35.4 max 
34.9+0.2 
0.95+0.1 
N m 
i ss 
| 5 ee | ae: a 
-_ a) 
TAACAAAARAANAA we ~ 
z ~) 
2 +1 
= m 
wn aa) 
So 
1.2+0.1 5+ - 
0.94 trp _ 


Weight : 2.04g ( TYP.) 
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131,072 WORDS x8 BIT STATIC RAM 


DESCRIPTION 


The TC551001PL/FL is 1,048,576 bits static random access memory organized as 131,072 words by 8 


bits using CMOS technology, and operated a single 5 V power supply. 


Advanced circuit techniques 


provide both high speed and low power features with an operating current of 5mA/ MHz (Typ.) and 
minimum cycle time of 85/100ns. When CEI is a logical high, or CE2 is low, the device is placed in 
low power standby mode in which standby current is 2A typically. The TC551001PL/FL has three 
control inputs. Chip enable inputs (CE1,CE2) allow for device selection and data retention control, 


and an output enable input (OE) provides fast memory access. 


Thus the TC551001PL/FL is suitable 


for use in various microprocessor application system where high speed, low power, and battery back up 


are required. 


The TC551001PL/FL is offered in both a dual-in-line 32 pin standard plastic package and small - 


out line plastic flat package. 


FEATURES 
@ Low Power Dissipation 
: 27.5 mW/ MHz (Typ.) 
@ Standby Current : 100 uwA (Max.) 
e5V Single Power Supply 
@ Power Down Feature : CE1, CE2 


e Data retention Supply Voltage : 2.0 ~ 


@ Directly TTL Compatible 
: All Inputs and Outputs 


PIN CONNECTION (TOP VIEW) 


1 
2 
3 
4 
5 
6 
7 
8 
9 


PIN NAMES 


| OE | Output Enable input 
| GND [Ground 


e Access Time 


TC551001 
PL/FL-85 


TC551001 
PL/FL-10 


Access Time(max) | 850s | 10005 


CET AccessTime(max) [| @5rs__| 1008 _| 
CeDAccessTime(max) | _@5ns_| 100r8 _| 
OE AccessTime (max) | _45ne | Sms 


TC551001PL_ : 
TC551001FL_: 


BLOCK DIAGRAM 


5.5 V 


DIP32 - P- 600 
SOP32 - P- 525 


@ Package : 


CE 


wet - Lis us 
Age ee < _ MEMORY CELL 
Al3 “ = +5 512 x 64x 32 
i SSUSSUEY (1048576) 
wie eo [- 4-4 [- <a =) 
1/01 
J 
oO 
4 4 
' si; 2 — *d 
Sil =| [COLUMNADORESS 
Uilx ; . 
1/08 Cz aA 
Y 9] _ [COLUMN ADDRESS 


CE 
ADAI AZ AZ ABAIAIOAII 
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OPERATION MODE 


pred | tr p00 
pewite tw dt 
| ouput deselect = | tS | CK | TK | High? | to00 


a a 


*: Horlk 


ABSOLUTE MAXIMUM RATINGS 


Top (Power Oisipaion ——SS*d tro 
Tsoiser | soldering Temperature atone 
Fans. [strge Tonpentne Sid) Sr 


* ; —3.0V at pulse width 50ns MAX. ** ;: SOP 


D.C. RECOMMENDED OPERATING CONDITIONS. 


| Yoo | Power Supply Voltage = | Ss | |S 
a ST 
A 
[vox | Bata Retention Supply voltage «dt ~SioYSSidCOs 
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D.C. and OPERATING CHARACTERISTICS (Ta=0~ 70°C, Vpp= 5V + 10%) 


fms] ramen | reonon dome [ve wae | on 
J tn___| Input Leakage Current. |[Vin=O~Voo | | 8 | 
ton | Output High Current [Vows 2gv ft |= |= | ma 
tor [ Output Low current |Voreoav =| ||| ma 


CET = Vin or CE2 = Vy, or R/W = Vy, OF 
1 Output Leakage Current + 1.0 
OE = Vin, Vout = 0~ Voo = 
CET = Vi, and CE2 = Vi, and R/W = Vin, 
lout = OMA 
mA 
Other Inputs = Vin/ Vir 
t = Min. cycle 
Operating Current = : 
CET = 0.2V and CE2 = Vop-0.2V 
R/W = Vop-0. A 
po-9.2V, loyr = Om 30 ih 
Other Inputs = Vpp-0.2V/0.2V 
teycle 2 Min. cycle 


E=vworcezevm | = | -  |ma 


CET = Vpp-0.2 V or CE2 = 0.2V 
pA 


Voo = 2.0V~5.5V, Ta=0~70°C 
Note : (1) In standby mode with CE1 2 Vpp—0.2 V, these specification limits are 
guaranteed under the condition of CE2 2 Vpp-—0.2 V or CE2 S 0.2V. 


Standby Current 


Ipps2‘) 


CAPACITANCE (Ta = 25°C, f = 1 MHz) 


| Sw | input Capacitance |= GND | 
Output Capacitance Vout = GND | 10 


Note : This parameter periodically sampled is not 100 % tested. 
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A.C. CHARACTERISTICS (Ta = 0~ 70°C, Vpp = 5V + 10%) 
Read Cycle 


TC551001PL-85 TCS51001PL-10 
TC551001FL-85 TC551001FL-10 UNIT 


Te 

fe a 
Peace | addres acces Time —SSCSCSC~Ci‘ iY is 
a 
[icon | 2 Acces Time ——SSOSC~C~—~—CSC‘S tts 
Toe | Output Enable to Outpt mn Valid «| i as YO 
Ticoe | Chip Enable (CET, Ce2ytoOutputiniowz | | - | 0 | - 
Pose | Output Enable to Output in towz [0 |---| e | - 
Foo | Chip Enable (CE, cE2) 10 Ouiputin ight? | _- | 30 | - | 5 
Tope | Outout Enable to Output in vigh? | =| 30 | - |) 5 
Tow | Output Oate Hold Time ——SSSCiY Sto] 


Write Cycle 


SYMBOL PARAMETER 


TC551001PL-85 TCSS1001PL-10 
SYMBOL PARAMETER TCSS1001FL-85 TCSS1001FL-10 UNIT 


pwn, | max | min, | ax, 
two | Write cycle time | ts] | to - 
eC a ee ee a i eee ae 
Tew | Chin selection to ed ofwine ——Si«dSCs YS 
Tas Adcren Setup time ———SSSCSC~—~sdSC“‘ SC*dSSC 
Fiwn [wate Recovery time ——S—S~C~C~isSCSCi dP 
Meow | R/Wio Outputin igh? ————SSC—~sSCi‘ «dP 
Toew | R/WtoOutputiniowz ————=—S—SC~—~srSC‘“‘i *dPS 
SR 
[on [oats Hold time SCS SPP 


A.C. TEST CONDITIONS 


Output Load : 100 pF+1TTL Gate 
Input Pulse Level >: O.6V, 2.4V 

Timing Measurement Vin : 0.8V, 2.2V 
Reference Level Vout: 0.8V, 2.2V 

tr, tf : 5Sns 
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TIMING WAVEFROMS 
Read Cycle (1) 


4 
——— 
« YY _ rom A 
WWE za] jae 
A Senn 


See OUTPUT DATA VALID ye 
is 


c ———— 


TC551001PL—85/PL—10 
TC551001FL—85/FL—10 


WRITE CYCLE 2 (4) (CEI Controlled Write) 


| teow 


cr Gy | 


OW 


000.009 00 8 0 0 @ 


8 OOO) on 
"AAP AP AAS PAPC. 


tos tou 


Din (| DATA IN STABLE P 


tos tou 
in () DATA IN STABLE ) 


TC551001PL—85/PL—10 
TC551001FL—85/FL—10 


Note : (1) R/W is High for Read Cycle. 


(2) Assuming that CE1 Low transition or CE2 High transition occurs coincident 
with or after R/W Low transition, Outputs remain in a high impedance state. 


(3) Assuming that CEI High transition or CE2 Low transition occurs coincident 
with or prior to R/W High transition, outputs remain in a high impedance 
state. 


(4) Assuming that OF is High for Write Cycle, Outputs are in high impedance 
state during this period. 


DATA RETENTION CHARACTERISTICS (Ta = 0~ 70°C) 


<r 
Standby Current 
[vee=ssv | - | = | 


| tor | Chip Deselection to Data Retention Mode 


a a 


CE1 Controlled Data Retention Mode (1) 


Vop DATA RETENTION MODE 


Vg er 
Vop- 0.2V 
CET oo tr 


GND 
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CE2 Controlled Data Retention Mode (3) 


Voo 


Voo DATA RETENTION MODE 


AQ Vdd 


GND 


Note : (1) In CEI controlled data retention mode, minimum standby current mode is 
achieved under the condition of CE2 S 0.2 V or CE2 = Vpp — 0.2 V. 


(2) If the Vy of CEI is 2.2 V in operation, during the period that the Vpp voltage 
is going down from 4.5V to 2.4 V, Ippsj current flows. 


(3) In CE2 controlled data retention mode, minimum standby current mode is 
achieved under the condition of CE2 S$ 0.2 V. 
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OUTLINE DRAWING (DIP32 -P- 600) 


Unit in mm 


14.0+0.2 


3.5+0.3 


iG qe 


Weight : 4.53g (Typ.) 
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OUTLINE DRAWING (SOP32 -P-—525) 


Unit in mm 


10.7 + 0.2 
(525 mil) 


14.13 +0.3 


Weight : 1.10g (Typ.) 


131,072 WORDS x8 BIT STATIC RAM 


DESCRIPTION 

The TC551001PL/FL is 1,048,576 bits static random access memory organized as 131,072 words by 8 
bits using CMOS technology, and operated a single 5V power supply. Advanced circuit techniques 
provide both high speed and low power features with an operating current of 5mA/MHz (Typ.)and 
minimum cycle time of 85/100ns. When CEI is a logical high, or CE2 is low, the device is placed in 
low power standby mode in which standby current is 2uA typically. The TC551001PL/FL has three 
control inputs. Chip enable inputs (CE1,CE2) allow for device selection and data retention control, 
and an output enable input (OE) provides fast memory access. Thus the TC551001PL/FL is suitable 
for use in various microprocessor application system where high speed, low power, and battery back up 
are required. 

The TC551001PL/FL is offered in both a dual-in-line 32 pin standard plastic package and small - 
out- line plastic flat package. 


FEATURES e Access Time 

aaeeectenits in Tc551001_ | TC551001 
PUFL-85L PU/FL-10L 

[Access Time (max) | _s5ns_|_100ns _| 

CETAccessTime (max) | a5ne | 100m | 


CE2 Access Time (max.) | 85ns_ | 100m 
OE Access Time max) | 45s | sons 


@ Low Power Dissipation 
: 27.5mW / MHz (Typ.) 
e Standby Current : 4uA at Ta=25°C(MAX) 
e 5V Single Power Supply 
¢ Power Down Feature: CE1, CE2 
e Data retention Supply Voltage: 2.0~5.5V 


e Directly TTL Compatible e Package: TC551001PL-L : DIP382-P-600 
: All Inputs and Outputs TC551001FL-L : SOP32-P-525 
PIN CONNECTION (TOP VIEW) BLOCK DIAGRAM 
1 
: fi CU 
3 Ado Vop 
4 A5° sien 
5 ne MEMORY CELL kid 
é A120 ARRAY 
5 ee 512 x 64 x 32 
8 A150 (1048576) ~, 
9 A16° eS 
= a 
Ol oT {| TR SENSE AMP. ais 
. 7 rs) eS 
§ ~ = La 
: naunomnct: . COLUMN ADDRES 
1/08 ° ttt oz =H 
PIN NAMES ae SOLU ORC 
$ohh4h4 
———— 
——— 
OE = 
We inne 
| GND |Ground Cid ET = cE 
CE2 of 
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OPERATION MODE 


pees 00 
pewie lw to 
Output Deselect a ee ee ee ee 
a ee ee ee 
Standby 
po High os 


* Hor Ll 


ABSOLUTE MAXIMUM RATINGS 


[Power Supply Voltage | 07.0 | 
Se a oo 
| Yo | input and Output Voltage |= 05~Voo 05 | OV 
j fo Power Dissipation | vngee fw 
| Tsolder | Soldering Temperature | 260-10 |v see 
| tsrg | Storage Temperature | S150 | 


*; —3.0V at pulse width 50ns MAX. **: SOP 


< 


<< 


= 


D.C. RECOMMENDED OPERATING CONDITIONS. 


[vos | rower suppy vonage —=SS=S~=~‘idSCiS S| sss 
[Vn | input righ vonage ———SS~sSCina dM 
a 
[Vox | Bata Retention Supply Voge «dt 20+) Ss 
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D.C. and OPERATING CHARACTERISTICS (Ta=0 ~ 70°C, Vpp= 5V + 10%) 


Poo ae a Se ew 
Hsx_f ewes on caret _Wuon zy tone | 
| ao | - | - | ma | 


H tox | Output Low Current | Low Current 


CET = Vin or CE2 = Vy or RW = Vi, OF 
Output Leakage Current 
OE = Vin, Vout = 0~ Voo 


CET = Vi, and CE2 = Viy and RW = Vin, 
lout = OmA 
Other Inouts = Vin/ Vit 


teycle = Min. cycle 
CET = 0.2V and CE2 = Vpp-0.2V 


Operating Current 


RIW = Vop-0.2V, lout = OMA 
Other Inputs = Vpp-0.2V/0.2V 
tcycle = Min. cycle 


EOC Ae a A 
Standby Current CET =Vpp-0.2V or CE2=0.2v |Ta=2sc | - | 2 | 4 | 
Vop = 2.0V~5.5V Tazo~7ore| - | - | 30 | 


Note :(1) In standby mode with CE] 2 Vpp—0.2V, these specification limits are guaranteed under 
the condition of CE2 2 Vpp—0.2V or CE2 S 0.2V. 


CAPACITANCE (Ta = 25°C, f = 1MHz) 


SYMBOL PARAMETER TEST CONDITION 


| Gu | input Capacitance inn ie 
‘NoreGu 


Note: This parameter periodically sampled is not 100% tested. 
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A.C. CHARACTERISTICS (Ta = 
Read Cycle 


SYMBOL PARAMETER 


0~ 70°C, Vpp = 5V + 10%) 


TC551001PL-85L 
TCS51001FL-85L 


Output Enable to Output in High-Z 


tou Output Data Hold Time 


Write Cycle 


PARAMETER 


TC551001PL-85L 
TCS51001FL-85L 


Write Cycle Time 
Write Pulse Width 


Chip Selection to End of Write 


Data Setup Time 


ton Data Hold Time 


A.C. TEST CONDITIONS 


@ Output Load 

@ Input Pulse Level 

® Timing Measurement VIN 
Reference Level VouT 


e tu 


100pF +1 TTL Gate 


: 0.6V, 2.4V 
: 0.8V,2.2V 
: 0.8V,2.2V 
: Sns 
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CET Access Time ee ee ee ee a 


TC551001PL-10L 
TCSSIOOIFL-10L 


TC551001PL—85L/PL—10L 
TC551001FL—85L/FL—10L 


TIMING WAVEFORMS 
READ CYCLE (1) 


tre 


i 

«a Yfy aan La ld 

MUGS (Za Yl) 
Llldlalllal 


eee eetetet, EST 
= tcor ce PRESS 
WRITE CYCLE 1 (4) (R/W Controlled Write 
C 
ilies (rc ri“ iC 


ww Md = 


- EE 
a, i 


Din (} DATA IN STABLE |) 


TC551001PL—85L/PL—10L 
TC551001FL—85L/FL—10L 


WRITE CYCLE 2 (4) (CEI Controlled Write) 
cer er 


WRITE CYCLE 3 (4) (CE2 Controlled Write) 
ww a a zee 


tos ton 
Din Y DATA IN STABLE ) 
oe ne re cence ean as nee RN een 


TC551001PL—85L/PL—10L 
TC551001FL—85L/FL—10L 


NOTE: 
(1) R/W is High for Read Cycle. 


(2) Assuming that CE1 Low transition or CE2 High transition occurs coincident with or after R/W 


Low transition, Outputs remain in a high impedance state. 


(3) Assuming that CE] High transition or CE2 Low transition occurs coincident with or prior to 


R/W High transition, outputs remain in a high impedance state. 


(4) Assuming that OE is High for Write Cycle, Outputs are in high impedance state during this 


period. 


DATA RETENTION CHARACTERISTICS (Ta = 0~ 70°C) 


Standby Current HA 
pit Recoverytime ss 


*) 3A (MAX) at Ta =0~40°C 


CE1 Controlled Data Retention Mode (1) 


Voo 
Voo DATA RETENTION MODE 
LN \ a h | / | - 
i ea 
Vop- 0.2V 
CET t DR tr 


GND 
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CE2 Controlled Data Retention Mode (3) 


Vop =be DATA RETENTION MODE 
4SV Swe we me epee mee mee mee eee ee See e== a a a ae 
ou CE2 rae ‘ 
Mt "T—~TR 0.2V YL 
GND 
NOTE: 


(1)In CEI controlled data retention mode, minimum standby current mode is achieved 
under the condition of CE2 S 0.2V or CE2 = Vpp — 0.2V. 

(2) If the Vjy of CE1 is 2.2V in operation, during the period that the Vpp voltage is going 
down from 4.5V to 2.4V, Ipps current flows. 

(3) In CE2 controlled data retention mode, minimum standby current mode is achieved 


under the condition of CE2 S 0.2V. 
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TC551001PL—85L/PL—10L 
TC551001FL—85L/FL—10L 


OUTLINE DRAWING (DIP32 - P - 600) 


Unit in mm 


14.0+0.2 
15.24 


42.5 max 


42.0 £0.2 


Weight : 4.53g (Typ.) 
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TC551001PL—85L/PL—10L 
TC551001FL—85L/FL—10L 


OUTLINE DRAWING (SOP32 -P —-525) 


Unit in mm 


(525 mil) 


0.15 aus 


Weight : 1.10g ( Typ.) 


131,072 WORDS x 8 BIT STATIC RAM 


PRELIMINARY 

DESCRIPTION 

The TC551001PI/FI is 1,048,576 bits static random access memory organized as 131,072 words by 8 
bits using CMOS technology, and operated a single 5V power supply. Advanced circuit techniques 
provide both high speed and low power features with an operating current of 5mA/MHz (Typ.)and 
minimum cycle time of 100ns. When CEI is a logical high, or CE2 is low, the device is placed in low 
power standby mode in which standby current is 2uA typically. The TC551001PI/FI has three control 
inputs. Chip enable inputs (CE1,CE2) allow for device selection and data retention control, and an 
output enable input (OE) provides fast memory access. Thus the TC551001PI/FI is suitable for use in 
various microprocessor application system where high speed, low power, and battery back up are 
required. And TC551001PI/FI guarantees —40 ~ 85°C operating temperature so TC551001PI/FI is 
suitable for use in wide operating temperature system. ; 

The TC551001PI/FI is offered in both a dual-in-line 32 pin standard plastic package and sinall - 
out- line plastic flat package. 


FEATURES 


@ Low Power Dissipation e Access Time 
27.5mW / MHz (Typ.) 

@ Standby Current 4uA at Ta=25°C(MAX): 
TC551001PI-10L/FI-10L 

e 5V Single Power Supply 


[Access Time (max) [10008] 
[EET Access Time (max) | 100n5 
[CED Access Time (max) | 100ns 
[OE Access Time (max) | sons 


¢ Power Down Feature: CE1, CE2 e Directly TTL Compatible: All Inputs and Outputs 
e Data retention Supply Voltage: 2.0 --5.5V e Package: TC551001PI-L : DIP32-P-600 
e Wide Temperature Operating : —40~ 85°C TCS551001FI-L : SOP32-P-525 
PIN CONNECTION (TOP VIEW) BLOCK DIAGRAM 
N.c. © 1 
Ais 2 
Alz (4 Aso—ts HS TS ~<—o GND 
A7 S A : = xe || MEMORY CELL 
as O16 Atjo—18 «| |9= gs ARRAY 
AS ; AlZo—4 Sa) sti Ss 512x 64 x 32 
aa 8 ago lasUssuay (1048576) > 
a3 Cg Alg6o—4=2] [==] [<0 | airs 
A2 10 Pa 
Al 11 1/01 ; | Ee. a —_ JIS 
i / ° co ; COLUMN ADDRES _]|| PS 
e fo) r ~] 
1/02() 14 , om xl] « —RESOOER _ 
1/03 LU 15 0 pg : COLUMN ADORESS 
GNO LU) 16 STP’ Ss : i 
_ 2 5 |_[COLUMIN ADDRESS 
PIN NAMES * BUFFER 
| OE | Output Enable input ————————— 
————————— 
OF ¢ = 
RW inet 
TET om) ce 
ce2 oD 
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TC551001PI—10L 
TC551001FI—10L 


OPERATION MODE 


F Read sts—~—sisdY 
SAS! A Sn GOS SS aoe 
Output Deselect a a ee HighZ | ooo 


Te 
Standby 2 — 
post High 2 tos 


/O1 ~ 1/08 POWER 


| ewe 


*. Hor L 


ABSOLUTE MAXIMUM RATINGS 


Two [pur and Oupe vonage —SSSS~*dSC mvp vs | 
2 
Tiseder [Soldering Tempered toe 
Tag. [storage Tenperure sso 


*; —3.0V at pulse width 50ns MAX. *e: SOP 


< 


S=i<|< 


D.C. RECOMMENDED OPERATING CONDITIONS. 


a 
input High Veltge ——~—SCS~S*~dCti Y= *d a | 
——— 2 eo 
ats Averiion Supply Ganga Te | 
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TC551001PI—10L 
TC551001FI—10L 


D.C. and OPERATING CHARACTERISTICS (Ta= -40 ~ 85°C, Vpp= 5V + 10%) 


paw wen [ere Tom [ve [oT 
a Ta ee A 
Pies | ovtet tow cure —[vorseavSS~d a | 


CET = Vin OF CEZ = Viv or RW = Vit or 
lLo Output Leakage Current +1.0 pA 
OE = Vin, Vout = 0~Vop 


CET = Vit and CE2 = Vin and R/W = Vin, 


lout = OMA 
Other Inputs = Vin/ Vit 
teycle 2 Min. cycle 


EE ee ae ee 
Fras -a0-ese | - | - po |’ 


Note:(1) In standby mode with CE] 2 Vpp—0.2V, these specification limits are guaranteed under 
the condition of CE2 = V})pn—0.2V or CE2 S 0.2V. 


Standby Current 


- Operating Current 
CET = 0.2V and CE2 = Vpp-0.2V 
RW = Vo9p-0.2V, lour = OMA 
Other Inputs = Vpp-0.2V/0.2V 
teycle « Min. cycle 

| toosy_| 


_ 2.0V~5.5V 


CAPACITANCE (Ta = 25°C, f = 1MHz) 


Se Input Capacitance cel = GNO : 
p 
Output Capacitance [Vopr = GND = GND 


Note: This parameter periodically sampled is not 100% tested. 
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TC551001PI—10L 
TC551001FI—10L 


A.C. CHARACTERISTICS (Ta = - 40 ~ 85°C, Vop = 5V t+ 10%) 
Read Cycle 


TCS51001PI- 10L 
at ee 10L 
SYMBOL PARAMETER UNIT 


ae 
Sede Oi ARG NA ea 
[vcor | chip enable (CE, cez)t0 Outputintowe «dP Ss 
tose | Output Enable to Output in owz Sid Sd Cd 
[to | chip Enable (ET, cea) 10 Outputin igh? C=C 
[tov | Output Enable to Oviput in nigh? Sid 
“ton | utpat Oats Hol tine dre 


Write Cycle 


TCSSIOOIPI-10L 
a 1 -—a 


Write | owritecyleTime = sti—<—SsSCsSY Time ae 
ee 
Ptow | chip Selection to End ofwWiteSSSC~—~iSC“‘i ODT 
| tes | Address Setup Time 
[twa | Write Recovery ime ——SSC~=“s*‘“—*s*‘“‘iRSC‘SSC*dSC‘ WCd:C™ 
tow | R/Wio Outputin igh? SC*dESC“‘ WTC 
P tow | R/WtooutputintowZ——SSSC~=<“—~sSC*é‘iSC“‘ Od; 
| tos | ata setuptime | 
| ton | DataHold time | 


A.C, TEST CONDIONS 


Output Load : 100pF+1TTL Gate 

Input Pulse Level : 0.4V, 2.6V 

Timing Measurement Vin : 0.6V,2.4V 
Reference Level Vout : 0.8V,2.2V 

tr, tr : Sns 
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TC551001PI—10L 
TC551001FI—10L 


TIMING WAVEFORMS 
READ CYCLE (1) 


trc 
ADDR I 
cr = pa 
a 
YT = VW. 
Pou i rama — — 


WRITE CYCLE 1 (4) (R/W Controlled Write) 


0 
_ 
OO 
x 


3° WIT = Uz. 
7 rr 


TC551001PI—10L 
TC551001FI—10L 


WRITE CYCLE 2 (4) (CEI Controlled Write) 
twe 


CWI. a 


WRITE CYCLE 3 (4) (CE2 Controlled Write) 


twec 


ADDRESSES ‘| ba 


CE2 3 ff ram) 


Dout 


TC551001PI—10L 
TC551001FI—10L 


NOTE: 
(1) R/W is High for Read Cycle. 


(2) Assuming that CEI Low transition or CE2 High transition occurs coincident with or after R/W 


Low transition, Outputs remain in a high impedance state. 


(3) Assuming that CE1 High transition or CE2 Low transition occurs coincident with or prior to 


R/W High transition, outputs remain in a high impedance state. 


(4) Assuming that OF is High. for Write Cycle, Outputs are in high impedance state during this 


period. 


DATA RETENTION CHARACTERISTICS (Ta = -40 ~ 85°C) 


BA 


Standby Current 
pte | Recoverytime Ps 


*) 3yA (MAX) at Ta= - 40~40°C 


CE1 Controlled Data Retention Mode (1) 


Voo 


Voo DATA RETENTION MODE ; 
45V wm erwrnrrfrrnwn eer nrrrrrerrrcro emanenay | -—<———— 
aa 
Vop- 0.2V 
CET tcor Poa an 


GNO 
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TC551001PI—10L 
TC551001FI—10L 


CE2 Controlled Data Retention Mode (3) 


Voo 


DATA RETENTION MODE 


Voo 


GND 


NOTE: 
(1)In CE1 controlled data retention mode, minmum standby current mode is achieved 
under the condition of CE2 S 0.2V or CE2 2 Vpp — 0.2V. 
(2) If the Vij; of CE1 is 2.4V in operaton, during the period that the Vp: voltage is going 
down from 4.5V to 2.6V, Ij)1s1 current flows. 
(3)In CE2 controlled data retention mode, minimum standby current mode is achieved 


under the condition of CE2 S 0.2V. 
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TC551001PI—10L 
TC551001FI—10L 


OUTLINE DRAWING 
(DIP32 -P - 600) 


UNIT in mm 


0~15° 


24 


14.0+0.2 
15. 


42.5 Max 


42.0 £0.2 


Weight : 4.53g (TYP. ) 
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TC551001PI—10L 
TC551001FI—10L 


OUTLINE DRAWING 
(SOP32 -P-525) 


UNIT in mm 


" 
oO 
+! 
. 
o 


14.13 +0.3 
(525 mil) 


-& 
od 
+! 
wn 
- 
oO. 


Weight : 1.10g (TYP. ) 
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131,072 WORDS x8 BIT STATIC RAM 


DESCRIPTION 

The TC551001APL is 1,048,576 bits static random access memory organized as 131,072 words by 8 
bits using CMOS technology, and operated a single 5V power supply. Advanced circuit techniques 
provide both high speed and low power features with an operating current of 5mA/MHz (Typ.)and 
minimum cycle time of 70ns. When CEI is a logical high, or CE2 is low, the device is placed in low 
power standby mode in which standby current is 2uA typically. The TC551001APL has three control 
inputs. Chip enable inputs (CE1,CE2) allow for device selection and data retention control, and an 
output enable input (OE) provides fast memory access. Thus the TC551001APL is suitable for use in 
various microprocessor application systems where high speed, low power, and battery back up are 
required. 

The TC551001APL is offered in a dual-in-line 32 pin standard plastic package, small - out- line 
plastic package and thin small-out- line plastic package (forward, reverse type). 


FEATURES 


@ Low Power Dissipation @ Access Time (max.) 


: 27.5mW / MHz (Typ.) Operating TCSSIO01APY, «=| TCSS1001APLY— | TCSS1001 APL 
AFUAFTUATRL-70 | AFUAFTU/ATRL-85 | AFUYAFTUATRL-10 


PRELIMINARY 


® Standby Current: 100uA (Max.) 
° 5V Single Power Supply 
¢ Power Down Features : CE1, CE2 OS eV 
* Data retention Supply Voltage: 2.0~5.5V [cea access Time | 70rs | 650 | 100m 
* Directly TTL Compatible [OE Access Time | 3508 | ans] sors | 
: All Inputs and Outputs e Package : TC551001APL : DIP32-P-600 
TC551001AFL : SOP32-P-525 
TC551001AFTL : TSOP32-P-0820 
TC551001ATRL : TSOP32-P-0820A 
PIN CONNECTION (TOP VIEW ) 
o 32 PIN DIP & SOP o 32 PIN TSOP 
ib. * 24 PIN SUF 
( forward type) ( reverse type ) 


PIN NAMES 


[GE Tourput Enable input 
[eno [Ground SS—~S 


N.C. 


jPinno. [1 [21 3]4{s5 {6/7 | 8] 9 | 10] 11] 12] 13 [14] 15 | 16) 
[Pin Name [Ars] Ag | Ag |Ar3/RW|CE2| Ars |Voo|N-C.| Arg |Ara|Arz| Ar | Ag | As | Aa 
| Pin No. | 17 | 18| 19] 20| 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 | 32 | 
[Pin Name | A3 | A2 | A; | Ao |V01[V02|V03 |GNO|VO4]VOS|V06|V07 |VOB|CET|Aro] OE | 


No Connection 
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TC551001APL/AFL/AFTL/ATRL— 70, —85, —10 


BLOCK DIAGRAM 


MEMORY CELL 
ARRAY 
512 x 64x32 
(1048576) 


ed os 
itt © 
TT —1<8||_ 
Pt Ow REGIST 
1/08 Se a 
=| [COLUMN ADDRESS 
BUFFER 
SEES A 
a 
eS SSS 
I PE EI I SL I OO TI 
————————— 
OE ¢ ‘* 
We ine! 
CET o > CE 
CE2 o-f>e 


OPERATION MODE 


ee 
Sa CN AS 
Toupviomea pt Tw] | | ign | to00 
Sn 
es ed ss 


Standby 


* Hor L 
ABSOLUTE MAXIMUM RATINGS 


[veo ——~=di Powersupply voge——SOS=~=“*~*~‘“‘*é*dCSC‘ SN IOOCdLCSCCC 
| Vw input voltage | | 
| Wo | Input'and Output Voltage | 05~Voos 05 | OV 
[fo | Power oisipation forge fw 
| Tsolder | Soldering Temperature | 260-10 =| Cv see 
| Tstrg | Storage Temperature, | StS | 


*; —3.0V at pulse width 50ns MAX. * SOF 


Si<i<i<¢ 
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TC551001APL/AFL/AFTL/ATRL— 70, —85, —10 


D.C. RECOMMENDED OPERATING CONDITIONS (Ta=0~ 70°C) 


D.C. and OPERATING CHARACTERISTICS (Ta=0 ~ 70°C, Vpp= 5V + 10%) 


remo] mann | vereonon [oe [oe oe | or 
J iu___| input Leakage Current |[Vw=0~Voo | | || 
o_o tah Gore epee 

Fox [Output tow current |Vor=oav | |= || mak 


CET = Vin or CE2 = Vy. or RW = Vi, oF 
Output Leakage Current + 1.0 pA 
OE = Ving Vout = 0 ~ Vop 


CET = Vi, and CE2 = Viq 
and R/W = Vin, 

lout = OMA 

Other Inputs = Vin/ Vit 
CET =0.2V and CE2 = Vpp-0.2V 
R/W = Vpp-0.2V, 

lout = OMA 

Other Inputs = Vpp-0.2V/0.2V 


Sa TT EEE Wal Pe Fone 

s = Vpp-0.2V or CE2 = 0.2V 

Vop = 2.0V ~ 5.5V, Ta = 0~ 70°C 

Note :(1) In standby mode with CE] 2 Vpp—0.2V, these specification limits are guaranteed under 
the condition of CE2 = Vpp—0.2V or CE2 = 0.2V. 


Operating Current 


Standby Current 


CAPACITANCE (Ta = 25°C, f = 1MHz) 


SYMBOL PARAMETER TEST CONDITION 


input Capacitance Vin = GND ae 
Vout = GND | 10 


‘Note: This parameter periodically sampled is not 100% tested. 
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TC551001APL/AFL/AFTL/ATRL— 70, —85, —10 


A.C. CHARACTERISTICS (Ta = 0~ 70°C, Vpp = 5V + 10%) 
‘READ CYCLE 


TCSSIOOIAPL-70 | TCSSIOOIAPL-85 | TC551001APL-10 
TCSSIOOIAFL-70 | TCSSIOOIAFL-85 | TCSS1IO01AFL-10 
SYMBOL PARAMETER TCSSIOOIAFTL-70 | TCSSIOOIAFTL-85 | TCSSIOOIAFTL-10 | Unit 
TCSS1O01ATRL-70 | TCSSIOOIATRL-85 | TCSSIOO1ATRL-10 
Emin, | max. | min. | max. | win | Max. | 


tc | Readcye time || Ts | - | too | 

Pace | Aare Aces Tne 
Peo] C8 Aces Time ee 
a 
ge | Gaetan mn ni es ae 
Teoe | Ghperabie FT cette oumninion? |e |---| w | - pe | 
Output Enable to Output in Low-Z fo - | 5s | - [| 5s] - | 
ton __| Chip Enable (CET, CE2) to Output in High-Z | 25 | - | 30 | - | 35 | 
| = | 3s | 


Fiooo | Output Enable to Output in Wich |---| as_| - | 30 
ion [Ovinut Data oid time ———SSSSCSCiP to |] - | eT - |] 


WRITE CYCLE 


TCSS1001APL-70 | TCSSIOO1APL-85 | TCS5S51001APL-10 
TCSSI1001AFL-70 | TCSSIOOIAFL-85 | TCSS1001AFL-10 
SYMBOL PARAMETER TCSSIOOIAFTL-70 | TCSSIOOIAFTL-85 | TCSSIOOIAFTL-10 | Yrit 
TCSS1O001ATRL-70 | TCSSIOO1ATRL-85 | TCSS1001ATRL-10 
Fans [max | mn. [max | mins | oe 


Tine | wrecetime Sss=~=“*~*~srCSCYC Sd) rs | (| oo 
owe | write Puse wets —SC~—~S~—~— se P| | 
Mew | chip Selecion to fd otwine ——~—S=«dt=s | i) os | 
Pius | addess Setup time ———SC~i S| | | - |) 
Ciwn | write Recovery Time —S~C~i Se | - | | - |) 
oo | a/wie Outputin ight? ——~S~—~idCSCiS:~Cid is «| i) ie) 
osw | Rw tooutputintowz ———S—~wS | | | ls) 
Se 


tox | data Hold Time | | oT - | of 


A.C. TEST CONDITIONS 


e Output Load : 100pF +1 TTL Gate 
@ Input Pulse Level : 0.6V, 2.4V 
e Timing Measurement Vjn_ : 1.5V 
Reference Level Vout : 1.5V 
@e t,t : Sus 
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TC551001APL/AFL/AFTL/ATRL— 70, —85, —10 


TIMING WAVEFORMS 
READ CYCLE (1) 


tac 


ADDRESSES 
ton 


oe YJoo0.;) ; tco2 MAMA 
« WIT... ecm 


sae — LL ae YW: 


WRITE CYCLE 1 (4) (R/W Controlled Write) 


ADDRESSES 


ta 
A ee twe twr 


“3 YY fla. | ~ — SY JCM 
1 YY Md = — em MMMM 
Pou | WELLL : m2 
0 YM. MMMM" KY Ya 


TC551001APL/AFL/AFTL/ATRL— 70, —85, —10 


WRITE CYCLE 2 (4) (CEI Controlled Write) 


ADDRESSES 


« YU) 7 = GY 


cer jZZ an 


tos ton 
yy, 
WRITE CYCLE 3 (4) (CE2 Controlled Write) 


ADDRESSES 


- a TD... VI 
7 =i 
- = VIII: 


TC551001APL/AFL/AFTL/ATRL— 70, —85, —10 


NOTE: 
(1) R/W is High for Read Cycle. 


(2) Assuming that CE1 Low transition or CE2 High transition occurs coincident with or after R/W 


Low transition, Outputs remain in a high impedance state. 


(3) Assuming that CE1 High transition or CE2 Low transition occurs coincident with or prior to 


R/W High transition, outputs remain in a high impedance state. 


(4) Assuming that OE is High for Write Cycle, Outputs are in high impedance state during this 


period. 


(5) The I/O may be in the output state at this time, input signals of opposite phase must not be 
applied. 
DATA RETENTION CHARACTERISTICS (Ta = 0~ 70°C) 


Standby Current KA 
pote | Recoverytime ss 


CE1 Controlled Data Retention Mode (1) 


Vop 
Voo DATA RETENTION MOD 
/ To ee, | \ 
Vop- 0.2V 
CET tcpr tr 


GND 
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TC551001APL/AFL/AFTL/ATRL— 70, —85, —10 


CE2 Controlled Data Retention Mode (3) 


V 
Ven = DATA RETENTION MODE 


vt TW 0.2V 


GND 


NOTE: 


tr 


YMMld 


(1)In CEI controlled data retention mode, minimum standby current mode is achieved 


under the condition of CE2 S 0.2V or CE2 2 Vpp — 0.2V. 


(2) If the Vy of CE] is 2.2V in operation, during the period that the Vpp voltage is going 


down from 4.5V to 2.4V, Ipps1 current flows. 


(3)In CE2 controlled data retention mode, minimum standby current mode is achieved 


under the condition of CE2 S 0.2V. 
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OUTLINE DRAWING ( DIP32-P-600 ) 


Unit in'mm 


14.0+0.2 
15.24 


42.5 max 


42.0+0.2 


Weight : 4.53g (Typ.) 
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OUTLINE DRAWING ( SOP32-P-525 ) 


Unit in mm 


N 
) 
+! 
~ 
S) 
Scud 


14.13 +0.3 
(525 mil) 


se 
o) 


o 
ee 
=) 
| aon 


Weight : 1.10g (Typ.) 
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OUTLINE DRAWING ( TSOP32-P-0820 ) 


Unit in mm 


| 18.4+0.2 | aa 


20.020.2 


Weight : 0.369 (Typ.) 
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OUTLINE DRAWING ( TSOP32-P-0820A ) 


Unit in mm 


Hiifa}alafalalafijalale 


= 
| 


Hafilal 


| 18.440.2 | 


20.0+0.2 


m 
0.2TYP 


0.540.1 


Weight : 0.36g (Typ.) 
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131,072 WORDS x8 BIT STATIC RAM PRELIMINARY 


DESCRIPTION 

The TC551001APL is 1,048,576 bits static random access memory organized as 131,072 words by 8 
bits using CMOS technology, and operated a single 5V power supply. Advanced circuit techniques 
provide both high speed and low power features with an operating current of 5mA/MHz (Typ.)and 
minimum cycle time of 70ns. When CEI is a logical high, or CE2 is low, the device is placed in low 
power standby mode in which standby current is 2uA typically. The TC551001APL has three control 
inputs. Chip enable inputs (CE1,CE2) allow for device selection and data retention control, and an 
output enable input (OE) provides fast memory access. Thus the TC551001APL is suitable for use in 
various microprocessor application systems where high speed, low power, and battery back up are 
required. 

The TC551001APL is offered in a dual-in- line 32 pin standard plastic package, small - out - line 
plastic package and thin small -out-line plastic package (forward, reverse type). 


FEATURES 


@ Low Power Dissipation e Access Time (max.) 


: 27.5mW / MHz (Typ.) Operating Tessioo1apu «| Tcssioo1apu | T¢ss1001APU 
e Standby Current: 4uA (Max.) at Ta=25°C AFUAFTUATRL-70| AFUAFTUATRL-85 | AFLAFTUATRL-10 


e 5V Single Power Supply Access Time | 70ns_ | 85ns_ | 100ns_ 
¢ Power Down Features : CEI, CE2 EET Access Time | __70ns_| @5ns__—+| __100ns_~—*t 
@ Data retention Supply Voltage: 2.0 ~ 5.5V TCE2 Access Time | 70ns_| 85ns_—«|—'100ns-—S™” 
ee TOE Access Time | __35ns__| 45ns__+| _S0ns__— 


All Inputs and Outputs 


@ Package : TC551001APL : DIP32-P-600 
TC551001AFL : SOP32-P-525 
TC551001AFTL : TSOP32-P-0820 
TC551001ATRL : TSOP32-P-0820A 
PIN CONNECTION (TOP VIEW ) 

© 32 PIN DIP & SOP o 32 PIN TSOP 

N.C. 1 ( forward type) (reverse type) 

Al6 2 

Alé 3 

Al2 4 

A7 5 

A6 6 

AS5 7 

A4 8 

A3 9 

A2 10 

Al 11 

AO 12 

1/O1LJ 13 

1/O2Lj 14 

1/03) 15 

GNDLJ 16 

PIN NAMES 


| AO~A16 | Address inputs 
| RW___| Read/Write Control Input 


VO1~vO8 
Power (+5V) 
| GND | Ground 
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TC551001APL/AFL/AFTL/ATRL—70OL, —85L, —10L 


BLOCK DIAGRAM 


Age = 
Ago « MEMORY CELL 
Bits ae ARRAY 
Al3¢ <8}|  512x64x32 
ACE Sa (1048576) 
Alec =e 
wa | nas 
ae pallless 
21 oe COLUMN ADDRESS 
Ht 8 DECODER oh 
6 OTT el] S ace 
: TIT = COLUMN ADDRESS 
ros ott eer ee 
= |_[COLUMN ADDRESS 
BUFFER 
DE o oe aes 
RW c ia 
CET c ie CE 
CE2 o> 


OPERATION MODE 


pred | | tr | to 
pewite Te wt 
Output Deselect es es 
dade a ec 

ptt High tos 


Foor Li 
ABSOLUTE MAXIMUM RATINGS 


| Po | Power Dissipation =— |S vogee | Ww 
| Toider | Soldering Temperature | 260-10 | Co see 
| Tstrg: | Storage Temperature, | mS | 
|Top | Operating Temperature =| mY 


*; —3.0V at pulse width 50ns MAX. **: SOP 
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D.C. RECOMMENDED OPERATING CONDITIONS (Ta=0~ 70°C) 


Power Supply Voltage pas | so | ss | 

| Vim | Input High Voltage p22 = | Von + 0.3 
ie Input Low Voltage Twos | - | 08 
| Von | Data Retention Supply Voltage ee ee 


D.C. and OPERATING CHARACTERISTICS (Ta=0 ~ 70°C, Vpp= 5V + 10%) 


fewer] ree —[_veremnomon wm [ ve [me | owt 
ju | input Leakage Current [Vw=0~Voo | | tO | A 
ton | Output High current [Vows 2av =. |= || ma 
tou | Output tow current [Vazoev | | | | 


Ouseus leak c t CET = Viy or CE2 = Vi. or RW = Vi, OF +1.0 yA 
LO utput Leakage Curren + 1.0- 
: OE = Vin. Vout = 0~Vop 


CET = Vi, and CE2 = Viy 
and R/W = Vin, 

lour = OMA 

Other Inputs = Vin/ Vit 
CET =0.2V and CE2 = Vpp-0.2V 
R/W = Vop-0.2V, 

lour = OMA 

Other Inputs = Vpp-0.2V/0.2V 


TE =vmorcezeve | = | = | | 
EFT =voo 030 or Cie 0 fTaszc | - | 2 fs, 
Vop = 2.0V ~ 5.5V frazo~vore | = [= [30 | 


Note :(1) In standby mode with CE] 2 Vpp—0.2V, these specification limits are guaranteed under 
the condition of CE2 = Vpp—0.2V or CE2 & 0.2V. 


Operating Current 


Standby Current 


CAPACITANCE (Ta = 25°C, f = 1MHz) 


SYMBOL PARAMETER TEST CONDITION | max. | uN | 


Input Capacitance Vin = GND | 10 | 
Output Capacitance Vout = GND 10 


Note: This parameter periodically sampled is not 100% tested. 
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A.C. CHARACTERISTICS (Ta = 0~ 70°C, Vpp = 5V + 10%) 


READ CYCLE 
TCSSIOOIAPL-70L | TCSSIOOIAPL-85L | TCSSIO01APL-10L 
TCSSIOOIAFL-70L | TCSSIOOIAFL-85L | TCSSIOO1AFL-10L 
SYMBOL PARAMETER TCSSIOO1AFTL-70L | TCSSIOOIAFTL-85L | TCSSIOOIAFTL-10L | yNit 
ae ee 7OL err ee 85L re cr 10L 


5" Sa A 

Address Access Time a 
OL a i 
Chip Enable (CET, CE2) to Output in Low-Z | - | wo | - | w | - | 
Output Enable to Output in Low-Z Fo - {| s | - | 5s [| - | 
Chip Enable (CET, CE2) to Output in High-Z | 25 | - | 30 | - | 35 | 
Tooa [output Enable we Oupat nigh? [= Ps | te] 
Phu [outst bata wodtine we | ee | 


WRITE CYCLE 


TCSSIOOIAPL-70L | TCSS1001APL-85L | TCS51001APL-10L 
TCSSIOOIAFL-70L |TCSS1001AFL-85L | TCSSIOO1AFL-10L 
SYMBOL PARAMETER TCSSIOO1AFTL-70L | TCSSIOOIAFTL-85L | TCSSIOOIAFTL-10L | ynit 
TCSSIO01ATRL-70L | TCSSIOO1ATRL-85L | TC551001ATRL-10L 
pomin, | omax. | oimin, | max. | min, | Max. | 


Tne [witegdetme SSC—~—~sS Ps 
Taw [write Puse width Sst |) 
Tew [chip Selecion to end of wie ——~+t eo | - | | - | wo | - 
Tus lacsres setup tine Cd] | | oe | - | | 
awn [write Recovey Time ————S—S<dT | = |e |] - | 2 | 
Poon [ewie owuinnne ————*i| = | | - |» | - | 
orw [aw ooupuiniowz ———+{s |---| 5, - | s]-_ 
ios _Joata setuptine SCS] ts 
[ion [Date Hols time ————S~C~isS | dP oT | | 


A.C. TEST CONDITIONS 


Output Load : 100pF+1 TTL Gate 
Input Pulse Level : 0.6V, 2.4V 
e Timing Measurement Vin : 1.5V 
Reference Level Vout : 1.5V 
@ tr, tf : Sns 
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TIMING WAVEFORMS 


READ CYCLE (1) 
t 


snes —— 


« WA... —— 


aio -—t 


Dout 


WRITE CYCLE 1 (4) (R/W Controlled Write) 


ADDRESSES 


AS 
wee 


a aE 
« WL =—— WMT 
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WRITE CYCLE 2 (4) (CE1 Controlled Write) 


ADDRESSES 


AS 


~ YUU 2D... GZ WU 


Dour Cisse oy 


OOOO 
* OOOO 


Dn YE * © YY YM 


WRITE CYCLE 3 (4) (CE2 Controlled Write) 


- a 
CE2 r 
« YUL. —— WM. 


Dour 


0 YY CN Md 
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NOTE : 
(1) R/W is High for Read Cycle. 


(2) Assuming that CEI Low transition or CE2 High transition occurs coincident with or after R/W 
Low transition, Outputs remain in a high impedance state. 

(3) Assuming that CEI High transition or CE2 Low transition occurs coincident with or prior to 
R/W High transition, outputs remain in a high impedance state. 

(4) Assuming that OE is High for Write Cycle, Outputs are in high impedance state during this 
period. 

(5) The I/O may be in the output state at this time, input signals of opposite phase must not be 
applied. 

DATA RETENTION CHARACTERISTICS (Ta = 0 ~ 70°C) 


| Vpn | Data Retention Supply Voltage 


Standby Current 
ease <——— 7 Oe a 


| Chip Deselection to Data Retention Mode Deselection to Data Retention Mode 


aes A CON Ae SR 


*) 3pA (MAX.) Ta =0~40°C 


CEI Controlled Data Retention Mode (1) 


Voo DATA RETENTION MOD 


Vop- 0.2V 


GND 
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CE2 Controlled Data Retention Mode (3) 


pp DATA RETENTION MODE 
7 eee 
Va, 22 
a Q 
: WW i 0.2v 
GND 
NOTE: 


—10L 


tr 


YMA 


(1)In CEI controlled data retention mode, minimum standby current mode is achieved 


under the condition of CE2 3 0.2V or CE2 2 Vpp — 0.2V. 


(2) If the Viy of CE1 is 2.2V in operation, during the period that the Vpp voltage is going 


down from 4.5V to 2.4V, Ipps) current flows. 


(3) In CE2 controlled data retention mode, minimum standby current mode is achieved 


under the condition of CE2 S 0.2V. 
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OUTLINE DRAWING ( DIP32-P-600 ) 


Unit in mm 


0~15S° 


14.0+0.2 
[15.24] 


42.5 max 


42.0+0.2 


0.3 


3.5+ 


Weight : 4.53g (Typ.) 
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OUTLINE DRAWING ( SOP32-P-525 ) 


Unit in mm 


pie! 
ro) 
+1 
yar 
S 
~-= 


(525 mil) 


0.15 2005 
oO 
fe =] 
Sa 
So 
AN 


Weight : 1.10g ( Typ.) 
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OUTLINE DRAWING ( TSOP32-P-0820 ) 


Unit in mm 


TENTATIVE 


| 18.440.2 | - 


20.0+0.2 


Weight : 0.36g (Typ.) 
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OUTLINE DRAWING ( TSOP32-P-0820A ) 


Unitin mm 


TENTATIVE 


[9 
sasgs8::82 
| 


| 18.4+0.2 | oe 


20.040.2 


Q.2TYP 


Weight : 0.36g (Typ.) 
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131,072 WORDS x8 BIT STATIC RAM 


PRELIMINARY 
DESCRIPTION 


The TC551001API is 1,048,576 bits static random access memory organized as 131,072 words by 8 
bits using CMOS technology, and operated a single 5V power supply. Advanced circuit techniques 
provide both high speed and low power features with an operating current of 5mA/MHz (Typ.)and 
minimum cycle time of 100ns. When CEI is a logical high, or CE2 is low, the device is placed in low 
power standby mode in which standby current is 2uA typically. The TC551001API has three control 
inputs. Chip enable inputs (CE1,CE2) allow for device selection and data retention control, and an 
output enable input (OE) provides fast memory access. Thus the TC551001API is suitable for use in 
various microprocessor application systems where high speed, low power, and battery back up are 
required. And TC551001API guarantees —40 ~ 85°C operating temperature so TC551001API is 
Suitable for use in wide operating temperature system. 

The TC551001API is offered in a dual-in-line 32 pin standard plastic package, small - out - line 
plastic package and thin small-out-line plastic package (forward, reverse type). 


FEATURES 


@ Low Power Dissipation @ Access Time (max.) 


27.5mW / MHz (Typ.) Operating fAccess Time =| ~—100ns_— si 
® Standby Current: 200A (Max.) ICET Access Time | 100ns_ 
© SV Single Power Supply CE2 Access Time | 100ns__| 
@ Power Down Features : CE1, CE2 [OE Access Time | — 50ns_—s 


e Data retention Supply Voltage: 2.0~5.5V 


@ Directly TTL Compatible Se eennee Ldeneaeiee Scania 
| All Inputs and Outputs TC551001AFTI =: TSOP32-P-0820 
@ Wide Temperature Operating : ~40~85 °C TC551001ATRI - TSOP32-P-0820A 
PIN CONNECTION (TOP VIEW ) 
o 32 PIN TSOP 
( forward type) ( reverse type ) 


PIN NAMES 


| OF | Output Enable Input 
J GND | Ground 


| PinNo. [1 |2{/3]4]s5 | 6] 7] 8] 9 | 10] 1] 12] 13 | 14] 15] 16 
Pin Name [Ars] As | Ag |Ar3|RW|CE2| Ars |Voo |N-C.| Arg |Ara | Ara | Ar | As | As | Aa | 
| Pin No._| 17 | 18] 19 | 20] 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 | 32 
Pin Name | A3 | A2 | Ar | Ao [V01]V02|/03|GND[VO04]V05|v06]VO7[VOB]CET Aro] OF | 
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BLOCK DIAGRAM 


A7° “ F E Voo 
Ago—lv HY Hye ~<—o GND 
Ag : ee we || oc MEMORY CELL 
Mi3o0—-18e| lor ||Se ARRAY 
5 qw qvilida 
A139 ra eed 512 x 64x 32 
alae — las Usees (1048576) S 
GiFs 
Lae 
O01 © [TR | = SENSE AMP. —— 
ait coe COLUMN ADDRESS Dalles 
SIT | ell « DECODER 
Y ais) 
, oT Iss ]] © 
OT 8 ||_¢ 
1708 © ERG Os 
aw 
1eRU) 
OE c eal re 
RWo ius 
CET o _) CE 
CE2 o-S>o 


OPERATION MODE 


[—_ereavonnoee | e [ @ [ @ | ow [enw] rove 
a A a I 
Powis ll 
I 
[see 


*» H or L 
ABSOLUTE MAXIMUM RATINGS 


| Vpps«é Power Supply Voltage | -03~70 =O | ll 
A a ee 
| Wo | input and output voltage | -05~Voo vs |v | 
| Po | Power dissipation =| Staves | lw 
Soldering Temperature | 260-10 | Co see 
eS a ie a 
ae a a 


*; —3.0V at pulse width 50ns MAX. **, SOP 
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D.C. RECOMMENDED OPERATING CONDITIONS (Ta= -40 ~ 85 °C) 


ee aaa ea a 

input High vottage ———SSSCS~dtCSCia id 
ed =i“ eo ANNE ne 
[vox | bata Retention supply Voltage «dt 20 | iY 


D.C. and OPERATING CHARACTERISTICS (Ta= -40 ~ 85°C, Vpp= 5V + 10%) 


freee] _rawwce [_veremnomon wm [vm [me [wr 
Pin | input Leakage Current |[Viw=0~Voo | | tt | A 
J ton | Output High current |Vow=2av Pt | || oma 
ae 


CET = Vin or CEZ = Vit or RW = Vit or 
lLo Output Leakage Current 
OE = Vin, Vout = 0~ Vop 


CET = Vi. and CE2 = Viy 
and RWW = Vin, 

lout = OMA: 

Other Inputs = Vin/ Vit 
CET =0.2V and CE2=Vpp-0.2V 
RJW = Vpp-0.2V, 

lour= OMA 

Other Inputs = Vpp-0.2V/0.2V 


CET = Vin or CE2 = Vit L a4 


CET = Vpp-0.2V or CE2 = 0.2V 
Vop = 2.0V~5.5V, Ta = -40~85°C 


Operating Current 


Standby Current 


Note :(1) In standby mode with CE1 2 Vpp—0.2V, these specification limits are guaranteed under 
the condition of CE2 = Vou- 0.2V or CE2 & 0.2V. 


CAPACITANCE (Ta = 25°C, f = 1MHz) 


SYMBOL PARAMETER TEST CONDITION UNIT 


ae gw GND To 
Output Capacitance Vout = GND | 10 


Note: This parameter periodically sampled is not 100% tested. 
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A.C. CHARACTERISTICS (Ta = -40~ 85°C, Vpp = 5V + 10%) 
READ CYCLE 


Read | Read CycleTime = ssi<isSCSY Time 


er ea 
[—teor | CT Acces Time ——SSCSC=“*‘“*S*“‘~sSSCSSSC*dSC 
[teon ea AccessTime —SSCSC~“‘“S*S*~“‘“‘i 80 
[toe | Output enable to Out m Vaid ———OSC~C~“‘iCSC‘“‘(CS*dSCC‘SO 
[tcor | Chip Enable CET, cea)toOutputiniow? Sidi 
[tore | Output Enable to Output in towz Sid 
[too | Chip Enable (CET, cE2) to Outputin ih? —C«YSCCi‘ SCC 
[tone | Output Enable to Ouiput in High? ———=—SCSC~*SC“‘ WSC‘; 
[ton | Output Data HoldTime _——SSSSSCS~—S td 


WRITE CYCLE 


Write |writeCycleTime Time 


SS 
[—tew | Chip Selection to ad fwite ——SOSC~=“~*~idtCSC‘“‘aOSC*dSC‘ 
[tas Address Setup Time ——SSOSOSC=<“~*~S*~“‘iSSC CdS 
[tan | we Recovery tine 
[tow | R/Wio Outputin righ? ———SOSC~=“~*~“~*S*é‘~dCSC‘“‘“ CS*dSSC 
[torw | R/WtoOutputiniow2 ——SS—~—CS—S Sd 
TS 1 — LE GS 
[ton [Bata Hold Tine ——SOSSC—~—SS Cd 


A.C. TEST CONDITIONS 


Output Load : 100pF +1 TTL Gate 
Input Pulse Level : 0.4V, 2.6V 
Timing Measurement Vin _  : 1.5V 
Reference Level Vout : 1.5V 
@ tr, tr : 5ns 
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TIMING WAVEFORMS 
READ CYCLE (1) 


a 


Dour 


WRITE CYCLE 1 (4) (R/W Controlled Write) 


ADDRESSES 


nw a: le 

eM MMMM 
« YM i MM 
. WEE — 


wg "0S | OH 


. a = 
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WRITE CYCLE 2 (4) (CE1 Controlled Write) 


ADDRESSES 


~ Se 


«. YY YW == MMMM 
a 


CE} 


WRITE CYCLE 3 (4) (CE2 Controlled Write) 


ADDRESSES 


nw a Wd I 
ie C Ya. 


eee a 


eM TE aE Md 
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NOTE: 
(1) R/W is High for Read Cycle. 


(2) Assuming that CE1 Low transition or CE2 High transition occurs coincident with or after R/W 


Low transition, Outputs remain in a high impedance state. 


(3) Assuming that CE1 High transition or CE2 Low transition occurs coincident with or prior to 


R/W High transition, outputs remain in a high impedance state. 


(4) Assuming that OE is High for Write Cycle, Outputs are in high impedance state during this 


period. 


(5) The I/O may be in the output state at this time, input signals of opposite phase must not be 
applied. 
DATA RETENTION CHARACTERISTICS (Ta = -—40 ~ 85°C) 


Data Retention | Data Retention Supply Voltage Voltage 


Standby Current 


a 


CE1 Controlled Data Retention Mode (1) 


Voo 
Voo DATA RETENTION MODE ‘ 
4.5V = = ow ee ae ae —en ow ow ow ow aw awe aw as as a= ney | = = ow oe a= 
‘yy = 
Vpp- 0.2V 
CET tcor tr 


GND 
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CE2 Controlled Data Retention Mode (3) 


Voo 


DATA RETENTION MODE 


GND 


NOTE: 
(1)In CEI controlled data retention mode, minimum standby current mode is achieved 
under the condition of CE2 S 0.2V or CE2 = Vpp — 0.2V. 
(2) If the Vy of CE1 is 2.4V in operation, during the period that the Vpp voltage is going 
down from 4.5V to 2.6V, Ippsi current flows. 
(3) In CE2 controlled data retention mode, minimum standby current mode is achieved 


under the condition of CE2 S 0.2V. 
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OUTLINE DRAWING ( DIP32-P-600 ) 


Unit in mm 


14.0+0.2 


+0.3 


3.5 


Weight : 4.53g (Typ.) 
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OUTLINE DRAWING (SOP32-P-525 ) 


Unit in mm 


" 
ro) 
+l 
Je 
So 
= 


14.13 +0.3 
(525 mil) 


21.1 MAX 


-8 
od 
+1 
wy 
| 
oO 


S 
+| 
2 | | 0.8+0.2 
ij) 


Weight : 1.10g (Typ.) 
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OUTLINE DRAWING ( TSOP32-P-0820 ) 


Unit in mm 


TENTATIVE 


17 
18.440.2 


20.0+0.2 


0.1+0.05 


Weight : 0.369 (Typ.) 
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OUTLINE DRAWING ( TSOP32-P-0820A ) 


Unit in mm 


| 18.4+0.2 | ” 


20.0+0.2 


Weight : 0.36g (Typ.) 
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131,072 WORDS x 8 BIT STATIC RAM 


DESCRIPTION 

The TC551001API is 1,048,576 bits static random access memory organized as 131,072 words by 8 
bits using CMOS technology, and operated a single 5V power supply. Advanced circuit techniques 
provide both high speed and low power features with an operating current of 5mA/MHz (Typ.)and 
minimum cycle time of 100ns. When CE1 is a logical high, or CE2 is low, the device is placed in low 
power standby mode in which standby current is 2uA typically. The TC551001API has three control 
inputs. Chip enable inputs (CEI,CE2) allow for device selection and data retention control, and an 
output enable input (OE) provides fast memory access. Thus the TC551001API is suitable for use in 
various microprocessor application systems where high speed, low power, and battery back up are 
required. And TC551001API guarantees —40 ~ 85 °C operating temperature so TC551001API is 
suitable for use in wide operating temperature system. 

The TC551001API is offered in a dual-in-line 32 pin standard plastic package, small - out - line 


plastic package and thin small-out- line plastic package (forward, reverse type ). 


FEATURES 
@ Low Power Dissipation @ Access Time (MAX.) 


27.5mW / MHz (Typ.) Operating fAccess Time = | ~—-100ns_ 
@ Standby Current: 4uA (MAX.) at Ta=25°C [CET Access Time | 100ns_—i| 
e 5V Single Power Supply [ee Acces Time | _100ne 
@ Power Down Features : CEI, CE2 TOE Access Time | _50ns 


@ Data Retention Supply Voltage: 2.0 ~ 5.5V 
e Directly TTL Compatible @ Package TC551001API-L : DIP32-P-600 


: All Inputs and Outputs TC551001AFI-L ° SOP32-P-525 


@ Wide Temperature Operating : —40~85 °C TC551001AFTI-L : TSOP32-P-0820 
TC551001ATRI-L : TSOP32-P-0820A 


PRELIMINARY 


PIN CONNECTION (TOP VIEW ) 
© 32 PIN DIP & SOP o 32 PIN TSOP 


( forward type) (reverse type ) 


1 
2 
3 
4 
5 
6 
7 
8 
- 


PIN NAMES 


| Vop__| Power(+5V) 
| GND {Ground 


jPinNo. | 1 {2/3} 4] 5 | 6] 7] 8 | 9 {10} 14] 12] 13 | 14] 15] 16] 
[Pin Name Ars] Ag | Ag |Ara/ RWI CE2| Ars |Voo|N.C.| Are | Aral Ara] Ar | As | As | Aa 
Pin No. | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 | 32 | 
Pin Name | A3 | Az | As | Ag [/01]/02]V03|GND[V04|V05|/06|VO7|vOB]CET Aro] OF | 
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BLOCK DIAGRAM 


ot 
oe 


Ago—jn He Le 
AIO—Jz | leelle MEMORY CELL 
Allo—4_ | (Qu ||oe ARRAY 
Al2 o qullao 
A130 = =| 0 512 x 64x 32 
Algom s4e SS USY (1048576) 
Algo—lea}|e«]]<o 
Pees 
1/01 97 {TTR -ssense amp. 
a) 
0 3 
, 0 ~ || & 
te || 2 
TTT 18° les 
1/08 ° Sz 
| i BIC) 
Ene ee See 
aE CE Te APRA NELLA 
aan ca cE ES REE EEE 
TST eS ES 
OE o = ane 
RW Ho 
CET o Bw CE 
CE2 o-f>< 


OPERATION MODE 


[—_omamonnene ew [ @ [ww [env] rom 
es G - 
wie 
| ourpurdeselect =| ot] | | High | to 
ee es 
eS 
*: Hor L 
ABSOLUTE MAXIMUM RATINGS 


| oo =i Power Supply Voltage =| S07 O| 
| vv mput voltage CTS -st~ 70 | 
[Wig [input and Output voruge——=SSS~*~“~*~‘“~*wdC Sm os | 
ip | Powering SSS 
| Tsolder | Soldering Temperature, |S 260-10 | see 
| tra | Storage Temperature |S S~ SO | 


*: —3.0V at pulse width 50ns MAX. **; SOP 
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D.C. RECOMMENDED OPERATING CONDITIONS (Ta= —40.~ 85 °C) 


[Vos —~| Power supply vonage ——=Ss=~=“‘*‘*édSCi~SCdCts SCC 
[vn input High voltage ——SSSCS~=~ie | = dv] 
vn“ input tow voltage ———SsS=C~=“*~“~*~*é~dC dd 
[Vow [Bata Retention supply Voltage «dno «dT ss 


D.C. and OPERATING CHARACTERISTICS (Ta = -40 ~ 85°C, Vpp= 5V + 10%) 


CET = Viy or CE2 = Vy, or RW = Vy, or 


1 
OE = Vin, Vout = 9 ~ Vop 
CET = Vy. and CE2 = Viy 
and R/W = Vin, 
lour = OMA 
Other Inputs = Vin/ Vit 
CET =0.2V and CE2=Vpp-0.2V 
RIW = Vop-0.2V, 
lout = OMA 
Other Inputs = Vpp- 0.2V/0.2V 


C= Vvmorcez=ve S| = | - | 8 


Note:(1) In standby mode with CE1 2 Vpp—0.2V, these specification limits are guaranteed under 
the condition of CE2 2 Vpp—0.2V or CE2 S&S 0.2V. 


jo | ouput Leakage Current 


Operating Current 


Standby Current 


CAPACITANCE (Ta = 25°C, f = 1MHz) 


SYMBOL PARAMETER TEST CONDITION UNIT 


Ge Input Capacitance oe = GND 
Output Capacitance /Vour= GND ( tst—‘isidCY = GND 


Note: This parameter periodically sampled is not 100% tested. 
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A.C. CHARACTERISTICS (Ta = -—40 ~ 85°C, Vpp = 5V + 10%) 
READ CYCLE 


SS 2 
Tce | Adres acces tine SSCSCSC~—~iSS 
100 
[too | Chip enable (ET, cea) to Output nigh? | = «dS 
[tooo | Output Enable to Output in righ Sid Si 
[toy | ouput Bats Hold Time SSCS i 


WRITE CYCLE 


[wef wine Gcetime ——SSC~=“*~*é‘“dRSC*i‘aSC*dSC“‘ SSC*”’ 
[we | Write use Wieth SSCS 
[ew | hip selection to fra of wite ——~—S~—<~idSC“‘a SSCS 
a 
[wn | write necoveryTine——SOSC—~—SCS— Sd 
[cow | R/Wio Ouviputin igh? ——~—SC~“~*“‘*‘“dCSC“‘( SC 
i ha 
a 
ae alee ee Sa 


AS i 

: 
Tone 
Data Hold Time 


A.C. TEST CONDITIONS 


Output Load : 100pF+1 TTL Gate 
Input Pulse Level : 0.4V, 2.6V 

Timing Measurement VIn_: 1.5V 

Reference Level Vout : 1.5V 

tr, tr : 5ns 
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TIMING WAVEFORMS 


READ CYCLE (1) 
ADDRESSES 


“a Yip a 


™ \WWN = —— LLddddddddddd aa 


eae DATA VALID 


a 


Do UT t ose 'e! sereses XS 
COE steers, 
<< 


WRITE CYCLE 1 (4) (R/W Controlled Write) 


ADDRESSES 


tas 
Se eRe el 
es. en 


nw cae aed 


2 YY — WVMMMMMee 
“ YY MMM WM 


1 YY Zl aE 
0 Yl DE ld 
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WRITE CYCLE 2 (4) (GEI Controlled Write 


ADDRESSES 


_ a [ 


2 YY T —- MMMM 
oe 


0S 


MMU = em Yd 


WRITE CYCLE 3 (4) (CE2 Controlled Write) 


ADDRESSES 


tas 


« WU — VU 


ee ee 


© GUM MMMM 08 KY VY 
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TC551001 API/AFI/AFTI/ATRI—10L 


NOTE: 
(1) R/W is High for Read Cycle. 


(2) Assuming that CE1 Low transition or CE2 High transition occurs coincident with or after R/W 


Low transition, Outputs remain in a high ‘mpedance state. 


(3) Assuming that CE1 High transition or CE2 Low transition occurs coincident with or prior to 
R/W High transition, outputs remain in a high impedance state. 


(4) Assuming that OE is High for Write Cycle, Outputs are in high impedance state during this 


period. 


(5) The I/O may be in the output state at this time, input signals of opposite phase must not be 
applied. 
DATA RETENTION CHARACTERISTICS ( = -40 ~ 85°C) 


Data Retention Supply Voltage 


Standby Current 


Sc 


*) 3yA (MAX.) Ta = -40~ 40°C 


CE1 Controlled Data Retention Mode (1 >° 


Voo 
Voo DATA RETENTION MODE 


4,5 Se et on on oe ee fem ee ee oe ee le ee ee oe See ew wm eww eK KK — ee oe oe 
/ 


Vpp- 0.2V 


GND 
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TC551001 API/AFI/AFTI/ATRI—10L 


CE2 Controlled Data Retention Mode (3) 


Voo 
DATA RETENTION MODE 


GND 


NOTE: 
(1)In CE1 controlled data retention mode, minimum standby current mode is achieved 
under the condition of CE2 S 0.2V or CE2 2 Vpp — 0.2V. 
(2) If the Viz of CEI is 2.4V in operation, during the period that the Vpp voltage is going 
down from 4.5V to 2.6V, Ippsi current flows. 
(3) In CE2 controlled data retention mode, minimum standby current mode is achieved 


under the condition of CE2 S 0.2V. 
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TC551001 API/AFI/AFTI/ATRI—10L 


OUTLINE DRAWING ( DIP32-P-600 ) 


Unit in mm 


o-—-15° 


14.0+0.2 
15.24 


| 0. 
25 481 


42.5 Max 


42.0+0.2 


Weight : 4.53g (Typ.) 
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TC551001 API/AFI/AFTI/ATRI—10L 


OUTLINE DRAWING (SOP32-P-525 ) 


Unit in mm 


“ 
ro) 
+! 
" 
s) 
™- 


14.13 +0.3 
(525 mil) 


21.1 Max 


0.19+0.1 


Weight : 1.10g (Typ.) 


B-110 


TC551001 API/AFI/AFTI/ATRI—10L 


OUTLINE DRAWING ( TSOP32-P-0820 ) 


Unit in mm 


TENTATIVE 


| 18.4+0.2 | a 


20.0+0.2 


Weight : 0.36g (Typ.) 
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TC551001API/AFI/AFTI/ATRI—10L 


OUTLINE DRAWING ( TSOP32-P-0820A ) 


Unit in mm 


| 18.4+£0.2 | be 


20.040.2 


Weight : 0.36g (Typ.) 
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TENTATIVE 


8,192 WORD x8 BIT CMOS STATIC RAM 


The TC5588P/J is a 65,536 bits high speed static random access memory organized as 8,192 words by 8 
bits using CMOS technology, and operated from a single 5-volt supply. Toshiba’s CMOS technology 
and advanced circuit from provides high speed feature. 

The TC5588P/J has low power feature with device control using Chip Enable (CE1/CE2), and has 
Output Enable Input (OF) for fast memory access. Also the device power at memory access is reduced 


by automatic power down circuit form. 


The TC5588P/J is suitable for use in cache memory where high speed is required. All Inputs 


and Outputs are directly TTL compatible. 


The TC5588P/J is packaged in a 28 pin standard DIP and SOJ with 300 mil width for high 


density surface assembly. 
FEATURES 


e Fast access time: 
TC5588P/J —15 15ns (MAX.) 
TC5588P/J —20 20ns (MAX.) 
TC5588P/J —25 25ns (MAX.) 
TC5588P/J —35 35ns (MAX.,) 
e Low power dissipation: 

Operation TC5588P/J—15 135mA (MAX.) 
TC5588P/J—20 115mA (MAX.) 
TC5588P/J —25 115mA (MAX.) 
TC5588P/J—35 115mA (MAX.) 


Standby 1mA (MAX.) 
PIN CONNECTION 


TC5588P TC5588) 


= = 
lw Ww 
> > 
a ro 
.@) Oo 
- - 


(DIP) (SOJ) 
PIN NAMES 


| OE | Output Enable input 
| GND | Ground 


5V single power supply : 5V£10% 
Fully static operation 
Directly TTL compatible : All Input and Output 
Output buffer control : OF 
Package 
TC5588P : DIP28—P—300B 
TC5588J : SQOJ28—P—300A 


BLOCK DIAGRAM 


CLOCK 
GENERATOR 
PRECHARGE 

CIRCUIT 
a 


MEMORY CELL 
ARRAY 
256x32x8 


=<—oO Vop 


Al2 ~=—o GND 


ADORESS 
BUFFER 


vO} 
f= 
> a 
bad ~ 
e z 5 
e - cx 
rs w ° 
08 cdi < 
q> a 
Pan) = 


CONTROL 
SIGNAL 
GENERATOR 
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TC5588P/J—15, TC5588P/J—20 
TC5588P/J—25, TC5588P/J—35 


MAXIMUM RATINGS 


Sr a 
Ttrelzer | Soldering Temperature Tine dmv e 
[tag | Storage Temperoure——SSC*dC asd 
[operating Temperature ‘(| es id eid 


DC RECOMMENDED OPERATING CONDITIONS (Ta=0~70°C) 


OE 
veo _| Power svppy votuge Sid ds 
vn | ut High vonage Sd | ides | 
[vy | rapt tow vottage | 38 | - | oa |v 


* Pulse width S 10ns, DC: —0.5V (min) 


Topr 


DC CHARACTERISTICS (Ta=0~70°C, Vpp = 5V + 10%) 


SYMBOL PARAMETER TEST CONDITION | min, | TYP. | MAX. | UNIT 
Input Leakage Current | Vw=0~Voo | | tt |_| 
A 


| tow | Output High Current | Von=2av | a | mak 
| to | Output tow Current | Vouzsoev Tk | - mk 


CEl= Vin or CE2 =Vir or WE = Vi 
| z A 
ae or OE = Vin, Vout =9~Vop e 


Vop = 5.5V tcycle = Min cycle 
CET = Vit and CE2= Vin 


Other Inputs = Vin/Vir 
*: In standby mode with CE12 Vpp—0.2V, these specification limits are guaranteed under the 
condition of CE22 Vpp—0.2V or CE2S0.2V. 


Operating Current 


Vop = 5.5V tcycle = Min cycle 
CET = Vin or CE2=Vi, 


CAPACITANCE (Ta=25°C, f=1.0MHz) 


SYMBOL PARAMETER TEST CONDITION po MAX, | UNIT 


NOTE : This parameter periodically sampled is not 100% tested. 


TC5588P/J—15, TC5588P/J—20 
TC5588P/J—25, TC5588P/J—35 


AC CHARACTERISTICS (Ta = 0~70°C "), Vpp = 5V + 10%) 


READ CYCLE 


TC5588P/J-15 | TC5588P/J-20 | TC5588P/J-25 | TC5588P/J-35 
kane icici fin. Tmax. | win. [ Max. | min. [wax. | min. [Max] ONT 


Tec [eesoeetme ts | fm | - to] - ls] 
Puce [addesacestine ist - Ps | - fw t-te] - | 
cor [ett acestine id Ps | Po | ps Ps 
or ee ee a ee 


ee Time 


FS idee CA EA CR ERE 

ange 

| coe __| Output Enable Time from@ETor cez_| 5 | - 

ee rt 

[tore [Output Enable Time frome | 9 =| - | o | - | o | - | o | -_ 

-se2_foupuommletine temBe__} a fs Ts ft ft 
[chip Selection to Power Uptime | 0 | - | o | - | o | - | o | - | 


ee Deselection to Power Down 
Time 


WRITE CYCLE 


TCSS88P/J-15 | TC5588P/J-20 | TCS588P/J-25 | TC5588P/J-35 
“we sci fin. Tmax. [ min. Tmax. [ win, [Max | min, [max | ONY 


Tie wie gcetine ids | - | [-fs|-|[s | -_ 
tow [chip Enable to End of write | t2_ | = [ons | - [os | - [ots | - 
[tas [Address setuptime | o | - | o | - | o | - [oo | | | 
[twe [write pulsewidth | | = | ts | os | - [os | - 
[twa __|write Recovery time | oo | - | o | - | o | - | o | - | 
tos |batasetuptime | oo | - | to | - |e | - | ie | - | 
tox _[oatenostime foo | - | oo | ~ Po | -~ To | 
[toe [Output Enable Time frome | o | - | o | - | o | - [| o | - | 
Ltoow [output visable Time fromwe | - | 6 | - | 6 | - [6 | - [is 


AC TEST CONDITIONS 
=: it 
in /O pin 
CL = 30pF 2552 Cl=SpF 2552 


i on Pulse Levels a Mee 0V/0.0V 
(For ., toee. tcoo, 


Input Pulse Rise and Fall Time Pulse Rise and Fall Time 
topo, toew and topw) 


Input Timing Measurement Reference 2.2V/0.8V 
Levels 
Output Timing Measurement Reference 2.0V/0.8V 
Levels 


Output Load | Fig. 1 
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TC5588P/J—15, TC5588P/J—20 
TC5588P/J—25, TC5588P/J—35 


TIMING WAVEFORMS 


READ CYCLE (2) 


ADDRESSES 


High Impedance 


WRITE CYCLE 1(5) (WE Controlled Write) 


ADDRESSES 


- — WYO 


WAAC 
___#ZZ Ld 


a 


A 


gg 
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TC5588P/J—15, TC5588P/J—20 
TC5588P/J—25, TC5588P/J—35 


WRITE CYCLE 2(5) (CEI Controlled Write) 


ADDRESSES 


we im a 


«2 YY MAMMA =< = WWBDMW«CW GG 
cer Ln 


Oe RRR 
"ereterere 
etereretete 
OU Rese ectetecete 


High Impedan 


UNKNOWN tes OH 
a 


Din DATA IN STABLE ' 


WRITE CYLCE 3 (5) (CE2 Controlled Write) 


ADDRESSES 


ta 
eet 


== 
sx KNW’ WG IW M@/@MMMl 


High Impedan 


Dou apy i 
ton 
UNKNOWN tse — 


hn rt 
Din DATA IN STABLE > 
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TC5588P/J—15, TC5588P/J—20 
TC5588P/J—25, TC5588P/J—35 


NOTES: 1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 

linear feet per minute. 

2. WE is High for Read Cycle. 

3. Assuming that CEI Low transition or CE2 Hightransition occurs coincident with or 
after WE Low transition, Outputs remain in a high impedance state. 

4. Assuming that CEI High transition or CE2 Low transition occurs coincident with or 
prior to WE High transition, Outputs remain in a high impedance state. 

5. Assuming that OE is High for Write Cycle, Outputs are in a high impedance state 
during this period. 


6. These parameters are specified as follows and measured by using the load shown in 


Fig. 1. 
(A) tcor, togE, tomWw oct Output Enable Time 
(B) tcop, topo, toDW crete Output Disable Time 


CE1, OE 
WE, CE2 
(A) B) 
High Impedance 
Dour oe OUTPUT DATA VALID See ae 


0.2V 
UNKNOWN UNKNOWN 
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TC5588P/J—15, TC5588P/J—20 
TC5588P/J—25, TC5588P/J—35 


OUTLINE DRAWINGS 


Plastic DIP (DIP28 —P —300B) 


UNIT in mm 

e 

wy 

e 

t 

So 

(2) N 8 

ive) 

: ° 
q 
© 


35.4 max 
34.9+0.2 
0.95+0.1 
f N m 
oO o 
Pe eee 
nf 8 
NANAAAARAARAR a Shen 
z fo) 
= +1 
ee. a) 
pe m 
0.94 trp 


Weight : 2.03 g (TYP) 
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TC5588P/J—15, TC5588P/J—20 
TC5588P/J—25, TC5588P/J—35 


OUTLINE DRAWINGS 
Plastic SOJ (SOJ28 —-P —300A) 


UNIT in mm 


Weight : 0.83 g (TYP) 
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8,192 WORD x9 BIT CMOS STATIC RAM 


DESCRIPTION 


The T'C5589P/J is a 73,728 bits high speed static random access memory organizea as 8,192 words by 9 
bits using CMOS technology, and operated from a single 5-volt supply. Toshiba’s CMOS technology 
and advanced circuit from provides high speed feature. 

The TC5589P/J has low power feature with device control using Chip Enable (CE1/CE2), and has 
Output Enable Input (OF) for fast memory access. Also the device power at memory access is reduced 
by automatic power down circuit form. 

The TC5589P/J is suitable for use in cache memory where high speed is required. All Inputs 
and Outputs are directly TTL compatible. 

The TC5589P/J is packaged in a 28 pin standard DIP and SOJ with 300 mil width for high 
density surface assembly. 


FEATURES 


e Fast access time: e 5V single power supply : 5V£10% 
TC5589P/J-15 15ns(MAX.) @ Fully static operation 
TC5589P/J-20 20ns(MAX.) @ Directly TTL compatible : All Input and Output 
TC5589P/J-25 25ns(MAX.) © Output buffer control : OE 
TC5589P/J-35 35ns(MAX.) @ Package 
e Low power dissipation: TC5589P : DIP28—P—300B 
Operation TC5589P/J-15 135mA (MAX.) TC5589J : SOJ28—P—300A 
TC5589P/J-20 115mA (MAX.) 
TC5589P/J-25 115mA (MAX.) 
TC5589P/J-35 115mA (MAX.) 
Standby lmA (MAX.) 
PIN CONNECTION BLOCK DIAGRAM 
TC5589P TC5589J 
"7 GENERATOR 
3 
CIRCUIT <= Vo 
3 a 
4 Al2 
S 5 os MEMORY CELL we SNE 
w 6 \ ws ARRAY 
7 Ou 256x32x9 
7 8 aa (73,728) 
a 9 AS 
O 
a v0} 
5 : 
) SH . 
(DIP) * < 
vO9 <> COLUMN ADDRESS < 
PIN NAMES : 


| OE | Output Enable input 
[cn | Ground 


| 


° 
Nm om 


CONTROL 
SIGNAL 
GENERATOR 


(a) 
m 
_ 
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TC5589P/J—15, TC5589P/J—20 
TC5589P/J—25, TC5589P/J—35 


MAXIMUM_ RATINGS 


SYMBOL ITEM RATING UNITS 
a 


2 J a AVL ACORN 
reser | _Seldeing temperature Tine POT 

Tg Stage Temper iso 
[repr Operating tempers toes 


DC RECOMMENDED OPERATING CONDITIONS (Ta =0~70°C) 


a 
[op | Power Summ votwse——SS—C~dS Ts 
[vn | tnnot High verge Sida | = «dees | 
Tu, | tepit tow vetage dP 30 | - | os | v | 


* Pulse width S 10ns, DC: —0.5V (min) 


DC CHARACTERISTICS (Ta =0~70°C, Vpp = 5V + 10%) 


SYMBOL PARAMETER TEST CONDITION | min. | tye. | MAX. | UNITS 


| | input Leakage Current | Vin= 0~Voo ee ee ee 
| ton | Output High current | Von = 2.4V p-4 | - | - | ma | 
| to | Output tow current | Vouzoev TT ma 


CET = Vin or CE2=Vi, or WE =Vit 
| +1 A 
ibis or OE =Vin, Vout = 0~Vop ‘i 


Vop = 5.5V tcycle = Min cycle 
CET= Vit and CE2= Vin 
Other Inputs = Viy/Vi- 
lour=OmA 


Operating Current 


Vop = 5.5V tcycle = Min cycle 
CET =Viy or CE2= Vip 
Other Inputs = Vi4/V 


CET =Vpp -0.2V or CE2=0.2V 
Other Inputs = Vpp - 0.2V or 0.2V 


Standby Current 


* :In standby mode with CE12 Vpp—0.2V, these specification limits are guaranteed under the 


condition of CE2= Vpp—0.2V or CE2$0.2V. 


CAPACITANCE (Ta=25°C, f = 1.0MHz) 


SYMBOL PARAMETER TEST CONDITION 
Output Capacitance Vout = GND 


NOTE : This parameter periodically sampled is not 100% tested. 
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TC5589P/J—15, TC5589P/J—20 
TC5589P/J—25, TC5589P/J—35 


AC CHARACTERISTICS (Ta =0~70°C "), Vpp = 5V + 10%) 
READ CYCLE 


-_ —— rain [wax | WIN, [Max [ MIN [MAX MIN, [Max] 4 


a lean ele tal tei lala 
[tace [Address access time | = [ts | = | 20 | - | as | - | a5 
[tcoy [CET Access time | = ts | | ao | - fos | - as 
SSS See 


f tor «OE Access Time = sid Time 


eee EEE EEE 

Change 

[se fovosssirrastn eter Pe P= Pet tet te 

p- fo }- fo} -to] - | 

ps | -|s | ee 
ceimanetemisme |e t-tel-1ets 


af Deselection to Power Down 
Time 


WRITE CYCLE 
soe) pam ET 
ine witequetme sds | - [ot - fol -|s] | 
[tow [Chip Enable to end of write | 12_ | - | 13 | - | os | - | is | - | 
[tas [Address set uptime | o | - | o | - | o | - [ o | - 
| twe [Write Pulse width =| | - | ta | - | os | - | os | - | 
J twa [Write Recovery Time | oF | - | o | - | o | - | o | - 
tos [datasetuptime Ss | 9 | - | wo | - | | - | | - 
ee ee ee ee eee ee 


| torw [Output Enable time fromwe | o _| - | o | - | o | - | o | - | 
Ltoow output disable time tromwe | - | 6 | - [6 | - | os | - J | 


AC TEST CONDITIONS 
4800 
VO pin VO pin 
CLs a 2552 CL=5pF y 2552 


Input Pulse Levels 3.0V/0.0V 

Input Pulse Rise and Fall Time be 
se tcoe, toee. tcon. 
topo. toew and topw) 


Input Timing Measurement Reference 2.2V/0.8V 
Levels 
Output Timing Measurement Reference 2.0V/0.8V 
Levels 


Output Load | Fig. 1 
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TC5589P/J—15, TC5589P/J—20 
TC5589P/J—25, TC5589P/J—35 


TIMING WAVEFORMS 


READ CYCLE (2) 


ADDRESSES 


« QUE KIN 
AA \ a 
—— =, TTT = WW: 


High Impedan 


D on 
ouT ‘ ex en DATA VALID es os es 


tcOE (6) UNKNOWN UNKNOWN 


WRITE CYCLE 1(5) (WE Controlled Write) 


ADDRESSES 


TN 


— —=— 
“KW MASXg 


a 


VMK 
ZZ MMMM 


TCS589P/J—15, TC5589P/J—20 
TC5589P/J—25, TC5589P/J—35 


WRITE CYCLE 2(5) (CEI Controlled Write) 


twe 
ADDRESSES 


‘ ———_ 


a 
= BR QV 


ce _— Ld 


= = 


retetaretetetetete 


esas 
torereteterorere: 
0reterete tees 


High Impedan 
— he? LL OH 
tos 
——— eee > 
Din 


DATA IN STABLE p 


WRITE CYLCE 35) (CE2 Controlled Write) 


ADDRESSES 


WE 


a 


a 
mm 


Ss == 


Do 


MMMM 


High Impedan 


UNKNOWN 


Din 


<_——— 


$s 
OR ee 
DATA IN STABLE > 


TC5589P/J—15, TC5589P/J—20 
TC5589P/J—25, TC5589P/J—35 


NOTES: 1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 

linear feet per minute. 

2. WE is High for Read Cycle. 

3. Assuming that CEI Low transition or CE2 Hightransition occurs coincident with or 
after WE Low transition, Outputs remain in a high impedance state. 

4, Assuming that CE1 High transition or CE2 Low transition occurs coincident with or 
prior to WE High transition, Outputs remain in a high impedance state. 

5. Assuming that OE is High for Write Cycle, Outputs are in a high impedance state 
during this period. 


6. These parameters are specified as follows and measured by using the load shown in 


Fig. 1. 
(A) tcor, tobe, toBW ctr Output Enable Time 
(B) tcopD, topo, toDW ececccccvccececcece Output Disable Time 


(A) B 


High Impedance 
OUTPUT DATA VALID 


UNKNOWN 


TC5589P/J—15, TC5589P/J—20 
TC5589P/J—25, TC5589P/J—35 


OUTLINE DRAWINGS 


Plastic DIP (DIP28 ~P—300B) 


UNIT in mm 


Weight : 2.03 g (TYP) 


TC5589P/J—15, TC5589P/J—20 
TC5589P/J—25, TC5589P/J—35 


OUTLINE DRAWINGS 


Plastic SOJ (SOJ28 —P—300A) 


UNIT in mm 


Weight : 0.83 g (TYP) 
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16,384 WORD x 4 BIT CMOS STATIC RAM 


DESCRIPTION 

The TC55416P—H is a 65,536 bit high speed static random access memory organized as 16,384 words 
by 4 bits using CMOS technology, and operated from a single 5—volt supply. Toshiba’s high 
performance device technology provides both high speed and low power features with a maximum 
access time of 15ns/20ns/25ns/35ns and maximum operating current of 120mA/100mA/100mA / 
80mA at minimum cycle time. 

The TC55416P—H also features an automatic stand—by mode. When deselected by Chip Enable (CE), 
the operating current is reduced to lmA, 

The TC55416P is suitable for use in cache memory and high speed storage, where high speed / high 
density are required. 

The TC55416P—H is packaged in a 22 pin standard plastic DIP with 0.3 inch width for high 
density assembly. 

The TC55416P—H is fabricated with ion implanted CMOS silicon gate MOS technology for high 
performance and high reliability. 


FEATURES 
e Fast access time : @ Low power dissipation : 
TC55416P—15H 15ns(MAX.) Operation TC55416P—15H 120mA(MAX.) 
TC55416P—20H 20ns(MAX.) TC55416P—20H 100mA(MAX.) 
TC55416P—25H 25ns(MAX.) TC55416P—25H 100mA(MAX.) 
TC55416P—35H 35ns(MAX.) TC55416P—35H  80mA(MAX.) 
e 5V single power supply : 5V£10% ‘Standby 1mA(MAX.) 
@ Fully static operation @ Package 
@ Diractly TTL compatible : TC55416P—H : DIP22—P—300 
All Input and Output 
PIN CONNECTION BLOCK DIAGRAM 
TC55416P-H 
CE 
— A6 =. — 
3 5-4 A7 St « MEMORY ‘ ° Vopo 
4 ow as oe] of) CELL ARRAY —" 
. = et == g 256 x 64x 4 = 
7 0 All == : 
— © A12e— Bt & i 
Sint AI N, 
COLUMN VO -—-_K 
_— ‘ CIRCUIT =m 
(DIP) VO2e +—& [ COLUMN >= 
030 RT L_ DECODER 
PIN NAMES vor oa 
A- sus oe wn wn 


A0 Al A2 A3 AS AS 
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TC55416P—15H, TC55416P—20H 
TC55416P— 25H, TC55416P—35H 


MAXIMUM RATINGS 


[veo [Power spay wotage—SSCSC~dCS 
[vw nwt Vote SiO 
a 
Fen [Sling temperate tine 

—_ 


Strage Temperature 
Operating Temperature 


DC RECOMMENDED OPERATING CONDITIONS 


* Pulse width $10ns, DC: —0.5V (min) 


DC and OPERATING CHARACTERISTICS (Ta=0~70°C, Vpp=5V+10%) 


nent gemma 1 Sanaa Toe on pm ae 
| tu | input Leakage current [VineO~Voo | = tt | 
[ton | ourput High current | Vons2av | ae | ml 
eee 
| uo _| Output Leakage Current _| CE=Vin or WE=Vi Vout = 0~Voo 


Vop = 5.5V, tcycle = Min cycle 
CE= Vite lout = OmA 


Operating Current 


Other Input = Viy/ Vir 


Voo = 5.5V, teycle= Min cycle 
CE = Vin, Other Input = Vin/ Vir 
CE = Vpp - 0.2V 
Other Input = Vpp - 0.2V or 0.2V 


Standby Current 


CAPACITANCE (Ta=25°C) 


| Gy | input jinput Capacitance | VweGND GND 


Output Capacitance Vour = GND ——— 


NOTE : This parameter periodically sampled is not 100% tested. 
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TC55416P—15H, TC55416P—20H 
TC55416P—25H, TC55416P—35H 


(4) 
AC CHARACTEIRSTICS (Ta=0~70°C , Vpp=5V+10%) 


READ CYCLE 


jemao | ciamacrenste TCS5416P - 15H |TCS5416P - 20H |TC55416P - 25H |TCSS416P-35H| 
SYMBOL CHARACTERISTIC Fin. | max. | 
max. | min. | max. | min. | max. | min. | max. | 


Se 
Tec adie acantina +t - fw |-|ul-|s]-|» | 
Me lowemeroanm |-[u]-|u[-|s|-| | 
es rr a A ee eee 
coo lowe une rnetom tr | -[e]}-[+e{[-|[«[-] | 
eo eocmbeen ts tnt ets ein isto) 
Fw lromurnme fe {-}e[-]+|-]o]- 
a nee aie el eee 


Fan [man | on Lean, | wn, [mar [in [as | 


Se eis ine ee 
[sw [wire ruse fe | Pe | te | fi | 
| tov [erin erable wend of wee | | - fo | - [oe | = [oe | = 
jus [aderes setuntine fo | - | oo | - fo | - fo | - | 
[wn [write recovey time | oo | - | o | - | oo | = [oo | 
| too [ouput enable tine tome | o | - | o | - | o | - | o | - 
| toow [output oisbie time trom we | = | 6 | - | 6 | - | 6 | - I e | 
| tos [ostesecuptine fo | | wo | = | vo | - | | - | 
tox foots viowrime fo | Po PT T- o T 


AC TEST CONDITIONS Fig. 1 


Input Pulse Levels 3.0V/0.0V 
Input Rise and Fall Time | ans | 


Input Timing Measurement 

Reference Levels 2.2V/0.8V 
Output Timing Measurement 

Reference Levels 2.0V/0.8V 


WRITE CYCLE 


SYMBOL CHARACTERISTIC 


5V 5V 


480N 4800 


VOpin Opin 
(For tcoe, tcop, 


toew.toow) 


C. = 30pF 2550 Cy = SpF 
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TC55416P— 15H, TC55416P—20H 
TC55416P—25H, TC55416P—35H 


TIMING WAVEFORMS 
READ CYCLE ") 


tRC 


ADDRESS 


Dout 


WRITE CYCLE1 (WE Controlled Write) 


[AS , twWR 
we Ws 
toDw (Ss) to (5) 
<~—>| 
EIR ON HIGH IMPEDANCE 3) 
D OUT = 2S s etetetetete - PSL ORIN. Me Rae ox se e, es 0n0e0,0.000 ; ; t DH (3 A 


WRITE CYCLE 2 (CE Controlled Write) 


tw 


32 < WR, 
CE Needed cient wmrrsentseciniee 
ane <i ‘i HIGH IMPEDANCE 
Sour Gunes 


TC55416P— 15H, TC55416P—20H 
TC55416P— 25H, TC55416P—35H 


(£) 1. WE is High for Read Cycle. 

2. Assuming that CE Low transition occurs coincident with or after WE Low transition, Outputs 
remain in a high impedance state. 

3. Assuming that CE High transition occurs coincident with or prior to WE High transition, 
Outputs remain in a high impedance state. 

4, The Operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 
feet per minute. 

5. These parameters are specified as follows and measured by using the load shown in Fig.1. 

(A) tcon,topEw oc" Output Enable Time 


(B) tcop, topw ~°*** Output Disable Time 


CE 
WE 
(A) (B) 
a 
—_— High Impedance 


UNKNOWN UNKNOWN 4 
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TC55416P— 15H, TC55416P—20H 
TC55416P—25H, TC55416P—35H 


OUTPUT DRAWINGS 


Plastic DIP (DIP22—~P~—300) 


UNIT in mm 


0~1S° 


WEIGHT : 1.44g (Typ.) 


16,384 WORD x 4 BIT CMOS STATIC RAM 


DESCRIPTION 

The TC55417P/J —H is a 65,536 bit high speed static random access memory organized as 16,384 words 
by 4 bits using CMOS technology, and operated from a single 5-volt supply. Toshiba’s high 
performance device technolgy provides both high speed and low power features with a maximum access 
time of 15ns/20ns/25ns/35ns and maximum operating current of 120mA/100mA/100mA/80mA at 
minimum cycle time. 

The TC55417P/J —H also features an automatic stand-by mode. When deselected by Chip Enable (CE), 
the operating current is reduced to 1mA. 

The TC55417P/J —H is suitable for use in cache memory and high speed storage, where high speed / 
high density are required. 

The TC55417P/J—H is packaged in a 24 pin standard plastic DIP and a 24 pin plastic SOJ, 
with 0.3 inch width for high density assembly. 

The TC55417P/J—H is fabricated with ion implanted CMOS silicon gate MOS technology for high 
performance and high reliability. 


FEATURES 
@ Fast access time : @ Low power dissipation : 
TC55417P/J-15H 15ns(MAX.) Operation TC55417P/J-15H 120mA(MAX.) 
TC55417P/J-—-20H 20ns(MAX.) TC55417P/J-—20H 100mA(MAX.) 
TC55417P/J-—25H 25ns(MAX.) TC55417P/J—25H 100mA(MAX.) 
TC55417P/J—35H 35ns(MAX.) TC55417P/J —35H 80mA(MAX.) 
@ 5V single power supply : 5V£10% Standby ImA(MAX.) 
e Fully static operation ® Outpot buffer control : OF 
e Diractly TTL compatible : @ Package TC55417P—H ; DIP24—P—300B 
All Input and Output TC55417J —H : SOJ24—P-—300A 
PIN CONNECTION BLOCK DIAGRAM 
TCS55417P-H poe -H CE 


AG = MEMORY <—0 Voy 
a 3 CELL ARRAY 
Ag U (256 x 64 x 4) “—~? GND 
ww 
A10° a 
A110 
A12° 3 
A13° oc 
COLUMN 1/0 i, 
= CIRCUIT =a S 
~.] 
020 te COLUMN pe 
03° — DECODER 
v04e 


ciiciainich 
&-4-4-4-4-A- 
aias ae a a 


PIN NAMES 


| OE | Output Enable input 
| GND | Ground 
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TC55417P/J—15H, TC55417P/J—20H 
TC55417P/J—25H, TC55417P/J—35H 


MAXIMUM _ RATINGS 


a eT 
we vote trod 
vous | ovo vote «dew 
te | roe Sines 
[ise | Soldering tenpeawrertine iY td 
ST 
reo | open Tampere tomes de 


DC RECOMMENDED OPERATING CONDITIONS (Ta =0~70°C) 


a 
SS 

a oa eZ 
[vu [pot tow vate ————SSSCid ne | de 


* Pulse width S10ns, DC: —0.5V (min) 


DC CHARACTERISTICS (Ta=0~70°C, Vpp =5V + 10%) 


Temooe | rasawern [esr conomon [wm | vr [wa | ow 
Sc 


CE = Vin or OE= Vin or WE= Vit 
Output Leakage Current 
Vout = 9~Vop 


Vop = 5.5V, tcycle = Min cycle 
CE= Vie lout = OmA 
Other Input = Vin/ Vi, 


Vpp = 5.5V, tcycle = Min cycle 
CEs Vin, Other Input = Viy/ Vir 


Operating Current 


Standby Current 


CAPACITANCE (Ta =25°C) 


SYMBOL PARAMETER TEST CONDITION 


Note : This parameter periodically sampled is not 100% tested. 
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TC55417P/J—15H, TC55417P/J—20H 
TC55417P/J—25H, TC55417P/J—35H 


AC CHARACTERISTICS (Ta=0~70°C 4), Vpp = 5V t 10%) 


READ CYCLE 


om [oes fe Jo [| fe] 


rte l-tsl-[s]-_ 
5a Ta AMA MB NE 
ico [chp tnbie aces tine if - ps | |] fs pp lo 
Tice [oust tnbiew ovnnveis | - |e |-]|o]-|«]-[wln 
[icor outut trbie ine tome ts | - ps ]-ts]-[s]- | a 
icon ouintoiabie tine tom@e | - |e }-tel-[el-[*|m 
ios [ouuttrbie Tine tome fe |-}el-fol-[e|-|w 
Teco [outer ointietine tome | - ts }-ts]-[s[-[s]m) 
ion [ouputouevowtine [st -}s]-][s]-[s]-]o| 
Oe Ts eee ee 
wo [tome tomntins Le Let le le lel 


WRITE CYCLE 


TC55417P/J-1SH | TCS5417P/J-20H | TC55417P/J-25H | TC55417P/J-35H 
SYMBOL PARAMETER 
pe fw LPs [Tes Pf 


ive | wie Gee tne Aa ree 
ee oe 
Tew [erptntewoesowie | at-[e|[-[»]-[e]-[m 
is [adieu supine fe [- fol-)}e,[-[e|-]|m 
im [write covey tine fe [-fel-fe[-[e][-|a 
eww [onion trate ine vomwe | o |-[e{[-|[o]-]e|[-]|w_ 
cow [oviou oinbie tine rom we | -[«]-][«]-[e[-|*]|m) 
ae a oe Ce Ce ee 
[ton | DataHold time Ss | co | - | co | - | oo | - | 


AC TEST CONDITIONS Fig. 1 


Input Pulse Levels 3.0V/0.0V 
Input Rise and Fall Time ans 


Input Timing Measurement 

Reference Levels 2.2V/0.8V 
Output Timing Measurement 

Reference Levels 2.0V/0.8V 


5V 5V 


4800 4802 
V/Opin VOpin 


C= Ty 2552 C, = 5pF T 2550 


(For tcog. toze. tcon, 
topo, toew and topw) 


105541 7P/J—15H, TC55417P/J—20H 
TC55417P/J—25H, TC5541 7P/J—35H 


TIMING WAVEFORMS 


READ CYCLE“) 
fenestration 
tace tOH 
GW W'’™')h;W'W’Wwoe WE  ]NVJ.VVVVVVVVV 
BE. MG. We J MMEE@E@EE@EE 


tCOE (6) —| 


SSOOOOOX om, SEITE 
aiotctotetotecotstete eoscetatetetatetate 
Dour see 4 OUTPUT DATA VALID ) QE : 


WRITE CYCLE 1) (WE Controlled Write) 
t 


ADDRESS 


CI Sie’ ym 


t t | 


16-0" 6S" 0-000 TO S88 88'S 06S FOS 68 8 OT Aaa e's 8 0 6886 6 88 08 6 888 88 w G CE t ® A (6) COUN OO) 
setetatacetenetecetecenataeatecenenenecocenececetcetecerete! ecetetecetetevetateretececocececeretererete HIGH IMPEOAN teeters totetate 
SO I KR eee e este tc tcta tats tc tats tcc ee cece es), D Gees eee *,°,*,',°s OP .?.*.°,* 


a 


WRITE CYCLE 2 (CE Controlled Write) 


AS |. <—WR_, 
tE ili 
wT, 1 ae 


Din ( DATA IN STABLE b 


TC5541 7P/J—15H, 105541 7P/J—20H 
TC55417P/J—25H, TC55417P/J—35H 


Note: 1. WE is High for Read Cycle. 

2. Assuming that CE Low transition occures coincident with or after WE Low transition, 
outputs remainina high impedance state. 

8. Assuming that CE High transition occurs coincident with or prior to WE High transition, 
outputs remain in a high impedance state. 

4, The Operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 
linear feet per minute. 

5. The OF input can be held on low(Vj) in write cycle. 


6. These parameters are specified as follows and measured by using the load shown in Fig.1. 


(A) toon town, tonw eo «Output Boable The 
ican tepaiony our uit Dieshie tie 
CE, OE 
WE 
a B) 


High Impedance High Impedance 


Dout 


UNKNOWN 
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105541 7P/J—15H, TC55417P/J—20H 
105541 7P/J—25H, TC55417P/J—35H 


OUTLINE DRAWINGS 


Plastic DIP (DIP—24—300B) 


Unit in mm 


3320.3 


Weight : 1.72 g (TYP) 


TC55417P/J—15H, TC55417P/J—20H 
TC55417P/J—25H, TC55417P/J—35H 


OUTLINE DRAWINGS 


Plastic SOJ (SOJ24—P—300A) 


Unit in mm 


6.8 tve 


0.2 2005 


Weight : 0.72 g (TYP) 
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2-WAY 4,096 WORDS x 18 BITS/8,192 WORDS x 18 BITS 
CMOS STATIC CACHE DATA RAM 


DESCRIPTION 


The TC55187T is a 147,456 bits high-speed static RAM which can be user-configured either as 2-way 
4,096 words by 18 bits or as 8,192 words by 18 bits. It is provided with a byte control and on-chip 
address latches. The TC55187T is fabricated using Toshiba’s CMOS technology and advanced circuit 
techniques which provide the high speed feature, and is operated from a single 5-volt supply. This 
device features address access time as fast as 20ns, output-enable access as fast as 10ns and simple 
interfacing capability with bipolar TTL circuits. The TC55187T can directly interface with the INTEL 
82385 cache controller, without requiring additional peripheral circuit such as latches, transceivers and 
gates. Therefore ; Significant reductions in the number of parts, board assembly area and power 
dissipation can be achieved by using the TC55187T cache data RAM. The MODE input of the 
TC55187T allows the user to configure the memory internally either as a 2-way 4,096 words by 18 bits 
organization which is suitable for 2-way set associative cache designs or as a 8,192 words by 18 bits 
organization suitable for direct map cache designs. The TC55187T can also be operated as a 
conventional asynchronous static RAM, which can be accessed from change of address, by holding the 
ALE input in the high state. The TC55187T is packaged in a 52-pin standard PLCC for high-density 
board level assembly. 


FEATURES 


@ Fast Access Time (inex.) 


tec__ Cycle Time | 20ns_| | 30ns_ 
taa Address Access Time | 20ns_| 


tor O€ Access Time 
@ Power dissipation 
Operating TC55187T—20 230mA (max.) 
TC55187T —25 220mA (max.) 
TC55187T —30 200mA (max.) 
Standby 40mA (max.) 


PIN NAMES PIN CONNECTION (TOP VIEW) 


A2 A4 A6 ALE AB Al0 
Al A3 AS Vpp A7 AQ All 


2-way 4,096words xX 18bits (MODE =Vj]y) 
8,192words X 18bits (MODE= V}],) 


control, BSO and BS1 


Controller 

Single power supply of 5V+10% 

All inputs and outputs TTL compatible 
Two Output buffer controls : OFA. OEB 
Two Write enable controls : WEA, WEB 
TC55187T : QFJ52—P—S750 


Address Inputs 

‘DO~D1S,, PO, DPI 
Address Latch Input 
Chip Enable Input 

BSO Lower Byte Select input 


Upper Byte Select input 


Output Enable Input (Way - A) 
MODE 


Vop 850 WEA GND OFB MODE Voo 
Vop WEB GND OFA BST Vop 
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@ Configurable for 2-way or direct RAM arrays 


@ Contains address jagches (except Al2) and byte 
@ Interfaces directly with the Intel 82385 Cache 


T055187T—20, TC55187T —25, TC55187T —30 


BLOCK DIAGRAM 


1—WAY 8,192 words X 18 bits (MODE : Vj) 


00-07/Dp0 b8-015/Dp1 
OOO00000O OOOOOOOOO 


MODE = Vi VO BUFFER VO BUFFER 


OEB O 
WEE O 8Kx9 
E2 
OE EA O * 5 OE 
WE WEA © ie. LL lave DO-7 


WE 08-15 Y. 
DpOd Dp1 f\ 
0-11 A12 A0-11 Ai2 
DAL beeen acter SESS ES : 


ne 


oN 
i 
BS 
4 
aR 
<= m 
wn" 
iva) 


az 2 
@ as © eee © 
: 
_ 
BB 


2—WAY 4,096 words X 18 bits (MODE : Vy) 
DO0-D7/Dp0 D8-D15/Dp1 


MODE = Viet 


A12 QO Don't Care 


SJ ADDRESS 
=) 
LATCH 
AN oS 


ALE ) Eases 
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TC55187T —20, TC55187T—25, TC55187T—30 


TRUTH TABLE 1 


CONTROL INPUT FUNCTION 
CONFIGURATION 
CHIP A0~A11 


Disable 
Enable _ 


Enable Latched 


Disable *2 
Enable Valid 
Enable Latched 


"1; Horl *2 : Don’t Care 


TRUTH TABLE 2 (MODE=Vy, -:- 8K x 18) 


INPUTS OPERATION 


[owner | open 
on | oven 
Write Cycle | Open =| input 
ret | ot 


“_ jon | oe 
_ 


Undefine (8) Undefine Undefine 


Undefine (8) Undefine 


*:sHorl 
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TC55187T —20, TC55187T—25, TC55187T—30 


TRUTH TABLE 3 (MODE=Vjy --- 4K x 18x 2) 


INPUTS OPERATION 


D0~D7 D8~D15 
wex | wes | oem | oe | | mt | waa | wove | op” | On 
CON SO RO Os 
PS oe 


way -8 

Output 
way-B 
i | way -B way -B 
Output Output 


| way-A 
Output 
way-A 
Pu | way-A way-A 
Output Output 


pH meyee open 
fanuk 
cas 
z. 


Input 
way-8 way -B 
Input Input 
ae | -A 
ae | 


mn 
way-A way-A 
Input Input 
way - A/B 
Input 

ae 
way - A/B way - A/B 
Input Input 


*:Horl 
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TC55187T—20, TC55187T —25, TC55187T—30 


MAXIMUM _ RATINGS 


a 
[tae | sling npnaire tne SC*dCwo de 
a 
a A 


DC RECOMMENDED OPERATION CONDITIONS (Ta=0~70°C) ‘7 


Sa 
ce a a 
a 
[vu | pat veiage i es | de 


* ; =3V pulse width lessthan 10ns 


DC CHARACTERISTICS (Ta=0~70°C, Vpp = 5V' 10%) (1) 


[sensor] _vanaweree veer conomon [wm | re | wax | on 
Te a ee 
ox Jowoue on cures [voweaaw ie | | 
x Jounutiow ren (veroay Si 
Tie fowoutimnee cen ownwonmne | = | = Pm 
wetecrnin goa [mo] =| = | mo 


Add., WE, ALE = Clock (3.0V/0V) 
OE =3.0V 
CE, BS = OV, MODE =3.0V/0V 


CE, BS, WE, OF = Vin, ALE = Vip 
Add., Data, MODE =V\y or Vi, 


Operating Current 


Standby Current 


CAPACITANCE (Ta = 25°C, freq. = 1MHz) 


SYMBOL PARAMETER TEST CONDITION | min. | tye, | max. | UNIT 
mike tae OT et 
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TC55187T—20, TC55187T—25, TC55187T—30 


AC CHARACTERISTICS (Ta =0~70°C, Vpp =5V + 10%) § 


READ CYCLE 


UNIT 


> 
* 


BS Access Time 


tor OE Access Time 


Address Latch Set-Up Time p= 
ALE Pulse Width 


Output Data Hold Time from Address 
TaOH 
Change 


Output Data Hold Time from Address 
tLOH 
Latch 


Geomner -fe|-[]- 
oz eeommnnme | -[*f-p3 


Por [womans ff |-]~[ 
sreowannme f= [*{-|+]-|* 
Se i Pie Pe 


C-36 


TC55187T—20, TC55187T—25, TC55187T—30 


WRITE CYCLE 


SYMBOL PARAMETER UNIT 


Write Address to End of Write 


| tom | OE Command Hold Time 
WE Command Hold Time 
Write Command Inhibit Time 


twa WE Access Time 


WE to Output in Low-Z 
WE to Output in High-Z 
W 


AC TEST CONDITIONS Fig. 1 OUTPUT LOAD 

Input Pulse Levels 3.0V/0.0V Voo 
Input Pulse Rise and Fall Time Sans | D0~15 10002 
Input Timing Measurement Reference Level ery DP 

Output Timing Measurement Reference 1.5V C, = 100pF 6672 
Level 

Ee a 
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TC55187T —20, TC55187T—25, TC55187T —30 


TIMING WAVEFORMS 


READ CYCLE TIMING 1 


MODE =Viy -** 4K x 18x 2 (A12 = Don’t Care) 
MODE=Vi,, *8Kx 18 (Ai2=Valid Input) 


tas taAHL 


Valid A12 (Uniatched) 


7 a 
= — reer 


.» AA. —F 
em WRN Lea 
ain i 


4 tcnz ™ 
aaa 2 
—2—}—_ | ton 
_ 
Uy; 


tea 


secular teeta % 
NOTE : WEA, WEB = Viy WY -*- Don't Care 


TC55187T —20, TC55187T—25, TC55187T —30 


READ CYCLE TIMING 2 (too; TIMING . MODE=Vj)) 


tase tAHL 


TA /TTLL1 


fal 


(OEB) 
too: 
Ly | READ 


Way-B (A) 


toe tonz 


coe OK Op OK 


touz touz 7 


NOTE : WEA, WEB=Viy Y Yj, 


Don’t Care 


TC55187T—20, TC55187T —25, TC55187T—30 


WRITE CYCLE TIMING 1 (WE Control) (6) 


(A12 =Don’'t Care) 
(A12 = Valid Input) 


MODE =Viy °° 4Kx18x2 
MODE=Vy, + 8Kx 18 


Only MODE=Vi, 


« \\\\\ a 


a os on 
sas SNe 771727727 
"po WIE - EEE 


(Output) 


OS D 
D0-D15 FH 
Cp0-1 Valid Input 


TC55187T—20, TC55187T —25, TC55187T —30 


WRITE CYCLE TIMING 2 (BS Control) (6) 


MODE=Viy 4K xX18x2 (A12 = Don't Care) 
MODE=V, *8Kx18 (A12 = Valid Input) 


tase taHL 


1: YIUTIX cs YI» 
(I lll) 
= MWA ZIT T7777 


taw 


a. 
" = 
ine | — 


BS0, BST 
— 
WER, WEE AA KANN KITITITI TI 
SARE @ 
DO-D15 
amu teiz a} | om 
"Sa Cina woe) 


(Input) 


Wy -*- Don't Care 
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TC55187T —20, TC55187T—25, TC55187T —30 


WRITE CYCLE TIMING 3 (CE Control) (6) 


MODE =Viy + 4K xX 18x2 (A12 = Don't Care) 
MODE=Vi **: 8K x18 (A12 = Valid Input) 


tast 


o—' YI YI 
. a 
: ans & So 
ALE -\ 
fe PM 


som (UK OT TTT 
roa. 


twr 


we A TTT TTT 
c zy, 


po- 
(Output) El 
te.z ™ 
tos tox 


DO-D15 


Y 
Yi -- Don’t Care 


TC55187T —20, TC55187T—25, TC55187T—30 


WRITE CYCLE TIMING 4 (tog and twey) (6) 


<t' Tl 
« XXX /TITILZ 


EB 


WEA, W 


DO-D15 
Dpo-1 
(Output) 


"2: VMI 


TC55187T—20, TC55187T—25, TC55187T —30 


WRITE CYCLE TIMING 5 (A12 Control) (6) 


Only MODE =V,°--8K x 18 (A12=Valid Input) 


ae) ees — 
in = Pee a= 


eoeeeee t 1 
tos tox 
Dp0,Dp1 Valid Input Valid Input 
(Input) 


Note; tw) °** Write Command Inhibit Time 
(CE=H or BS0=BS1 =H or WEA= WEB=H) YU + Don’t Care 


TC55187T—20, TC55187T—25, TC55187T —30 


READ AFTER WRITE CYCLE TIMING 


ued Pie ee 


Es ne 


= al lean 


aa 
N 


CE 

ALE 

ESO, EST ee ‘aon 
; et 
WEA, WEB Ie teHz 7 
pn OK ep 
twa _ ”) 

Wy); *** Don't Care 


C-45 


TC55187T—20, TC55187T —25, TC55187T —30 


NOTE : 


1.The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 
feet per minute. 
2.Assuming that CE Low transition occurs coincident with or after WE Low transition, 
Outputs remain in a high impedance state. 
3.Assuming that BSO or BS1 Low transition occur coincident with or after WE transition, 
Lower Byte Outputs(D0~D7, Dp0) or Upper Byte Outputs(D8~D15, Dpl) remain in a high 
impedance state. 
4,Assuming that CE High transition occurs coincident with or prior to WE High transition, 
Outputs remain in a high impedance state. 
5.Assuming that BSO or BS1 High transition occurs coincident with or prior to WE 
transition, Lower Byte Outputs (D0~D7, Dp0) or Upper Byte Outputs (D8~D15, Dpl) 
remain in a high impedance state. 
6. Assuming that OE is High for Write Cycle, Outputs are in a high impedance state during 
this period. 
7.These parameters are specified as follows and measured by using load shown in Fig. 1. 
(A)tcLz, tBLz, toLz, twLz °° Output Enable Time 
(B)tcuz, tBHz, toHz, twHz °° Output Disable Time 


CE, BS, OF 


Dout 


8.The Write Data and Write Address are indeterminate when the input level of WEA and 
WEB is diferent on Direct Mapping Mode (MODE=Vj,). 

9.The Read Data are indeterminate when the input level of OFA and OEB is diferent on 
Direct Mapping Mode (MODE=V}jy,). 
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T055187T—20, TC55187T—25, TC55187T—30 


OUTLINE DRAWING 


QFJ52—P—S750 


UNIT: mm 
20.06+0.12 


19.13 +0.07 


19.1340.07 
20.0640.12 


N 
oO 
+H 
eo 
N 
=) 
- 


oo 
nN 


+ 
4.32 - 


0.1 
~ 0.71~0.05 
te eee 


18.28 + 0.2 


Weight : 2.68g (Typ.) 
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2-WAY 4,096 WORDS x 18 BITS/8,192 WORDS x 18 BITS 
CMOS STATIC CACHE DATA RAM 


DESCRIPTION 


The TC55188T is a 147,456bits high-speed static RAM which can be user-configured either as 2-way 
4,096 words by 18 bits or as 8,192 words by 18 bits. It is provided with a byte control, on-chip 
address latches and chip-enable latch. The TC55188T is fabricated using Toshiba’s CMOS technology 
and advanced circuit techniques which provide the high speed feature, and is operated from a single 5- 
volt supply. This device features address access time as fast as 20ns, output-enable access as fast as 
10ns and simple interfacing capability with bipolar TTL circuits. The TC55188T can directly interface 
with the INTEL 82385 cache controller, without requiring additional peripheral circuit such as latches, 
transceivers and gates. Therefore; Significant reductions in the number of parts, board assembly area 
and power dissipation can be achieved by using the TC55188T cache data RAM. The MODE input of 
the TC55188T allows the user to configure the memory internally either as a 2-way 4,096 words by 18 
bits organization which is suitable for 2-way set associative cache designs or as a 8,192 words by 18 
bits organization suitable for direct map cache designs. The TC55188T can also be operated as a 
conventional asynchronous static RAM, which can be accessed from change of address, by holding the 
ALE input in the high state. The TC55188T is packaged in a 52-pin standard PLCC for high-density 
board level assembly. 


FEATURES 


e Fast Access Time (max.) 


TC55188T 
- 20 -25 - 30 


tac__ Cycle Time 2ons_| _25ns_| __30ns_| 
taa Address Access Time | 20ns_ | 25ns_ . 
toe OE Access Time | t0ns_ | t0ns_ | 12ns 


e Power dissipation 
Operating TC55188T—20  230mA (max.) 
TC55188T —25 220mA (max.) 
TC55188T—30 200mA (max.) 
Standby 40mA (max.) 


PIN NAMES PIN CONNECTION (TOP VIEW) 


A2 A& AB ALE AB Al0 
Al _A3_ AS _Vpp_ A7_AS_All 
CE Chip Enable inpur 


BS0 Lower Byte Select Input 
BST | Upper Byte Select input 
Output Enable Inout (Wa 


ITEM 


2-way 4,096words xX 18bits (MODE = Vy) 
8, 192words xX 18bits (MODE=V}z) 

@ Contains address latches, CE latch and byte 
control, BSO and BS1 


Controller 

Single power supply of 5V110% 

All inputs and outputs TTL co ates 
Two Output buffer controls : CEA, 

Two Write enable controls 

TC55188T : QFJ —P—S750 


-A) 


yoo Power (+5V) 


ND | = Ground 


Von 350 WEA GND Of8 MODE Vop 
Vop W WEB GND OFA B37 Voo 
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@ Configurable for 2-way or direct RAM arrays 


e Interfaces directly with the Intel 82385 Cache 


TC55188T—20, TC55188T—25, TC55188T —30 


BLOCK DIAGRAM 
1—WAY 8,192 words X 18 bits (MODE : Vj] i) 


DO~D7/Dp0 D8~D15/Dp1 
MITT ITT WITT 
MODE = Vit VO BUFFER VO BUFFER 


2—WAY 4,096 words X 18 bits (MODE : Vj) 


DO0~D7/Dp0 D8~D15/Dp1 


MODE = Vix VO BUFFER 


Ai2 © Don't Care 


Soe 
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TC55188T —20, TC55188T —25, TC55188T —30 


TRUTH TABLE 1 


CONTROL INPUT FUNCTION 
CONFIGURATION 
H H 


H Disable | sal | 

H L Enable Valid =I 

L H*2 Disable Latched Latched 
L L*2 Enable Latched Latched 
H H Disable *] mt 

H L Enable Valid Valid 
L H “2 Disable Latched Latched 
L L. Enable Latched Latched 


* 1: Don’t Care *2 : Latched level as ALE from H to L 


TRUTH TABLE 2 (MODE=Vj, --: 8K x 18) 


INPUTS OPERATION 


ees 

rater fe [ope fel ee 

a 

a ee 
pt | | Suweut_| open | 


ee 
Undefine (9) Undefine Undefine 
Undefine (9) Undefine oe 
Undefine (8) Undefine 


*;Horl 
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TC55188T—20, TC55188T—25, TC55188T —30 


TRUTH TABLE 3 (MODE =Vjy +: 4K x 18x 2) 


INPUTS OPERATION 


Pate [mle [@ [elo lo | Pe 
pos ts ft Tt fT | | pesetect | desetect | open | Open _| 
ia te Ok ee oh a 


way -B 
Output 
way -B8 
way -B way -B 
Output Output 
gs way-A 
Output 
Output 
; way-A way-A 
Output Output 


a 
Deselect Deselect 


= | B 
= | 


input 
way -B way -8 
Input Input 


way-A 
Input 
Write Cycle Deselect way-A 
Input 
way-A way-A 
Input Input 


way - A/B 
Input 
Input 


way - A/B way -A/B 
Input Input 


*: Don't Care 
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TC55188T —20, TC55188T—25, TC55188T—30 


MAXIMUM RATINGS 


[tose | sling tempatve tne tod 
a 
[ter | opening Tenpesure ees de 


DC RECOMMENDED OPERATION CONDITIONS (Ta=0~70°C) (1) 


a 
a 
[vm | et gh votnge ad eee | 
va | oto votoge | ese | - | os | v — 


* ; =3V pulse width lessthan 10ns. 


DC CHARACTERISTICS (Ta=0~70°C, Vpp =5V + 10%) {1 


Taeawoe | saaneren [ver conomon [wm [re | wax | om 
Te [rownage core rove OP | 
or Josou ah rent [Nowwaaw ie |e 
SS eC 
Tie Josip eatage rene foun mse | |e 


tro, twc = min. cycle 
Add., WE, ALE = Clock (3V/0V) 


Operating Current 


OE =3.0V 
CE, BS =0V, MODE =3.0V/0V 


Add., Data, MODE =Viy or Vi, 
CAPACITANCE (Ta= 25°C, freq. = 1MHz) 


SyMBOL | PARAMETER TEST CONDITION Twin [te [ max. | unn 
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TC55188T—20, TC55188T—25, TC55188T —30 


AC CHARACTERISTICS (Ta =0~70°C, Vpp = 5V + 10%) 


READ CYCLE 


c_- a Data Hold Time from Address 
taou 
Change 


Output Data Hold Time from Address 
tLon 
Latch 
Bw eon oT- [eis [fe 
twommnnee f= |e [-] a 
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TC55188T —20, TC55188T —25, TC55188T —30 


WRITE CYCLE 


PARAMETER a a UNIT 
eee ae aes 

Tm [woe fl -[=|-[»|-| = 

Cw [arr wf -f=[-]*[-[ 

es 

[ox [wre [a | 
res 


AC TEST CONDITIONS Fig. 1. OUTPUT LOAD 
Input Pulse Rise and Fall Time D0~15 10002 


DPO, OP 1 


Input Timing Measurement Reference Level 


Output Timing Measurement Reference 1.5V 
Level 
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TC55188T—20, TC55188T—25, TC55188T —30 


TIMING WAVEFORMS 
READ CYCLE TIMING 1 (ALE=Clock) 


MODE =Viy “4K x 18x2 (A12 = Don’t Care) 
MODE=Vy °* 8Kx 18 (A12 = Valid Input) 


tase 


3 YWUIK vic. SOIT 


(A12) 
TaHL 


WD. VI 


res SP \ITTTLZ 


OEA, OEB 
teHz 7 
DO~D15 
wisi 


V < valid Output) ara 


a 


NOTE : WEA, WEB = Vin Yr *** Don't Care 


TC55188T —20, TC55188T—25, TC55188T—30 


READ CYCLE TIMING 2 (ALE=Vjy) 


MODE =Vipn + 4K x 18x2 (A12 = Don't Care) 
MODE=Vi *8Kx18 (A12=Valid Input) 
| tre 
A0~A11 Valid Address 

(A12) 

L/LL/ 

~e \\\\AK‘ : 
/ 

ALE 


PBST “treet i 


OEA, OB 
tcnz ™ 
J ” 


DO~D15 Gj 

Op0~1 Valid <— G, 
(Output) Vix 

| s20y 
a ae - AOH 
— tow 
terz ™ 
terz 
tuz @ 


NOT : WEA, WEB = Viy Wi; ** Don't Care 
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TC55188T —20, TC55188T—25, TC55188T—30 


READ CYCLE TIMING 3 (too; TIMING . MODE=V}jy) 


tas t 


TaHL 


io 
(OEB) . 
READ 
OEE | 
(OEA) Way-B (A) 
touz ™ 
DO~D15 ; Z ZA 
urput oe G, OUT-A(B) Y mia OUT-B(A) Yip 
toiz 7) 


; _ Y% 
NOTE : WEA, WEB = Vin WY), ** Don't Care 


TC55188T —20, TC55188T —25, TC55188T —30 


WRITE CYCLE TIMING 1 (WE Control) (6) 
MODE =Viyn -* 4K x 18x 2 (Ai2 = Don't Care) 


MODE=V\, 8K x18 (A12=Valid Input) 


—— 


Aowa EE I 


(A12) 
tas TAHL 


emer ANA APL ATI TS 7 


— twr 
WEA, WEB 
twiz ™ 
DO~D15 
OO Yd? YUM ae 
DO~D15 


Dp0~1 Valid Input 
(Input) 
WY); + Don’t Care 
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TC55188T —20, TC55188T—25, TC55188T—30 


WRITE CYCLE TIMING 2 (BS Control) (6) 


MODE =Viy 4K xX 18Xx2 (A12 = Don't Care) 
MODE=Vi, -* 8Kx 18 (A12=Valid Input) 


taw 


B50, BST - 


WER, WES YALA eee 
- —| Wp 


( Output) 
tos ton 


ee — 
Dpo-1 Valid Input 


( Input) 


TC55188T —20, TC55188T —25, TC55188T —30 


WRITE CYCLE TIMING 3 (CE Control) (6) 


MODE =Viy 4K x18x2 (A12 = Don’t Care) 
MODE=Vi,, -:8Kx 18 (A12=Valid Input) 


twe 


A0-A11 Valid Address 


tas teow 


cE pF A 
Oe aceon 

me Y\\\\\ | Le 
vam XXY\ YTTTLILL LT 


7 ann. 
tw 


Dpo0-1 
(Output) toy a 
tos ton 
00-D15 oT 
(Input) 


YU! *** Don’t Care 
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TC55188T—20, TC55188T—25, TC55188T —30 


WRITE CYCLE TIMING 4 (topy and twen) (6) 


Oe / ee UMM, 


WU *** Don't Care 


TC55188T—20, TC55188T —25, TC55188T—30 


NOTE : 1.The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 
feet per minute. 

2.Assuming that CE Low transition occurs coincident with or after WE Low transition, 
Outputs remain in a high impedance state. 

3. Assuming that BSO or BS1 Low transition occur coincident with or after WE transition, 
Lower Byte Outputs(DO0~D7, Dp0) or Upper Byte Outputs (D8~D15, Dpl) remain in a high 
impedance state. 

4.Assuming that CE High transition occurs coincident with or prior to WE High transition, 
Outputs remain in a high impedance state. 

5.Assuming that BSO or BS1 High transition occurs coincident with or prior to WE 
transition, Lower Byte Outputs (D0~D7, Dp0) or Upper Byte Outputs (D8~D15, Dpl) 
remain in a high impedance state. 

6.Assuming that OF is High for Write Cycle, Outputs are in a high impedance state during 
this period. 

7.These parameters are specified as follows and measured by using load shown in Fig. 1. 

(A)tLLz, tcLz, taLz, toLz, twLz*** Output Enable Time 
(B)tLuz, tcHz, tpHz, toHz, twHz °° Output Disable Time 


CE, BS, OE « 
% 

WE 

ALE 


Dout 


* The relation between signals depends on the preceding Timing Charts. 


8.The Write Data and Write Address are indeterminate when the input level of WEA and 
WEB is diferent on Direct Mapping Mode (MODE=Vj,). 

9.The Read Data are indeterminate when the input level of OFA and OEFB is diferent on 
Direct Mapping Mode (MODE=V}jy,). 
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TC55188T —20, TC55188T —25, TC55188T —30 


OUTLINE DRAWING 


QFJ52 —P—S750 


UNIT: mm 


20.06 + 0.12 


19.13 0.07 


19.13 + 0.07 
20.06 + 0.12 
18.28 + 0.2 


p27. 


18.28 0.2 


Weight : 2.689 (Typ.) 
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65,536 WORD x 4 BIT CMOS STATIC RAM 
DESCRIPTION 
The TC55464P/J is a 262,144 bits high speed static random access memory organized as 65,536 words 


by 4 bits using CMOS technology, and operated from a single 5—volt supply. 


Toshiba’s CMOS 


technology and advanced circuit form provide high speed feature. 


The TC55464P/J has low power feature with device control using Chip Enable (CE). 


Also the device 


power at memory access is reduced by automatic power down circuit form. 


The TC55464P/J is suitable for use in cache memory where high speed is 


and Outputs are directly TTL compatible. 


The TC55464P/J is packaged in a 24 pin standard DIP and SOJ with 300 


density surface assembly. 


FEATURES 


@ Fast access time : 


required. All Inputs 


mil width for high 


@ 5V single power supply : 


TC55464P/J-17 17ns(MAX.) —17 : 5Vt5% 
TC55464P/J —20 20ns(MAX.) — 20/25/35 : 5Vt10% 
TC55464P/J—25 25ns(MAX.) @ Fully static operation 
TC55464P/J-—-35 35ns(MAX.) e All Inputs and Outputs : TTL compatible 
e Low power dissipation @ Package TC55464P : DIP24—P—300B 
Operation: TC55464P/J-17 120mA(MAX.) TC55464J : SOJ24—P-—300A 
TC55464P/J-—20 120mA(MAX.) 
TC55464P/J —25 120mA(MAX.) 
TC55464P/J-—35 100mA(MAX.) 
Standby ImA(MAX.) 
PIN CONNECTION BLOCK DIAGRAM 
TC55464P TC55464) A15 mi ss MEMORY CELL 
We AL 2 Voo 
? wel |S ® ARRAY 
oe) low 256 x 256 x4 +——° GND 
<a “Oo 


S 
Ww 
> 
a 
ie) 
— 


(DIP) 


PIN NAMES 


[eno [eon 


(262,144) 


cer | 
= COLUMN W/O 
fa CIRCUIT 
COLUMN 
DECODER 
aa 
COLUMN 
ADDRESS BUFFER 


V/O1 


DATA OUTPUT 


BUFFER 


04 


CONTROL 
SIGNAL 


in 
O 
- 
< 
« 
Ww 
Pod 
Ww 
oO 
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TC55464P/J—17, TC55464P/J—20 
TC55464P/J—25, TC55464P/J—35 


MAXIMUM_ RATINGS 


| Vpn «| Power Power Supply Voltage Voltage - F570 5~7.0 
a ae VV a 2a 
[ie [rowouuvorase | waves | 
a 
a a 


DC RECOMMENDED OPERATING CONDITIONS (ta=0~70°c) 


iia telat a 
| __Yn_._|Input High Voltage | 22 {| - | vooros | iv | 
[__ Ma _| nput Low Voltage prose | - fos | 


* -3V Pulse Width : 10ns 


DC and OPERATING CHARACTERISTICS (Ta=0~70°C, - 17: Vpp=5V 45%, - 20/25/35 : Vpp = 5V + 10%) 


[smo | mawweren | resteowomon [umm | ve. [ux | va 
J tn | Input Leakage Current | Vine0-Voo TC | | tt | 
| ton | Output High Current [Von=2av— | we | = | mal | 
{to [output tow current [Voroay Tt | | 


Output Leakage Current | CE=Viy or WE=Vi,, Vout =0~Vpp | = | = | at | pk | 
tcycle = Min cycle Vop=5.25v | -17 | - | - | 120 | 


Ek 
> 


Operating Current CE EV ea ckey Ee 
Other Input Via r=35 [= | = | 100 | 


tcycle = Min cycle 
CE = Vin 
Other Input = VinWVit 
CE = Vpp - 0.2V 
Other Input = Vop - 0.2V or 0.2V 


Standby Current 


Vop = 5.5V =e 
mA 
CAPACITANCE (Ta = 25°C, f = 1.0MHz) 


Gy | Input finput Capacitance = | Vw=GND GND 


Output Capacitance {SSA ROO SS 


Note: This parameter is periodically sampled and is not 100% tested. 
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TC55464P/J—17, TC55464P/J—20 
TC55464P/J—25, TC55464P/J—35 


AC CHARACTERISTICS (Ta=0~70°C(), -17: Vpp =5V 45%, - 20/25/35 : Vpp = 5V + 10%) 


READ CYCLE 


TC55464P/J-17 | TC55464P/J-20 | TC55464P/J-25 | TC55464P/J-35 
SYMBOL PARAMETER 
Fn [a [mn [man wn [a | [a 


enn Yn eS etete 
A nn ES VE 


| to CE Access Time Access Time 


Output Data Hold Time from Address 
esteem 
| tcor | [Output Enable Time from TE Enable Time from CE 
a A CH EN eS ACR 


[teu _| chip Selection to Power Up Time nd 
tro_| chip Desetection to Power Down time [| - | 17 | - | 20 | - | 25 | - | 35 | 


WRITE CYCLE 


| TC55464P/)-17 | 17 | TC55464P/J-20 | TC55464P/J-25 | TC55464P/J-35 
SYMBOL PARAMETER 
AmMmomos 


eg ce cee 
8 Se DCS ES 
[ws [aston snore st f- fo f-fe]-fel-]= 
Tw [wiierewen sd f= pa ]-|e|-fal-|~ 
ion [wintery tin ido |= fo [-fe[-le[-|w 
Joma pine id P= Po | - papel 
Tor Jounattne ite [- [of -fel-pel-|w 
Tow lowput tne tate fo f-fe]-fel-fe[-]= 
cow loop cine Tine won | -Le]-lel-lwl-Lsle 


AC TEST CONDITIONS Fig. 1 


Input Pulse Levels 3.0V/0.0V 
Input Pulse Rise and Fall Time Fans 


Input Timing Measurement Ref - 2.2V/0.8V 
erence Levels 
Output Timing Measurement 

utput Timing ” 2.0V/0.8V 
Reference Levels 


Opin VOpin 


CL= Ty 255 CL = 5pF I. 


(For tcoe, tcop, toew and topw) 


2550 
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TC55464P/J—17, TC55464P/J—20 
TC55464P/J—25, TC55464P/J—35 


TIMING WAVEFORMS 


READ CYCLE (2) 


ADDRESSES 


WRITE CYCLE 1(WE Controlled Write ) 


twc 


ADDRESSES ( »4 


wm wea 


tcw 


z WW MMMM 


toew(s) 
EAS Nee eGR YY YY ‘RRS NNN 
Do heretesecesesessscesseesteaseeeseees speteterececetonssescnstons 
‘ae detetececececscasecosetonesececesonertreee ORR 
2 UNKNOWN 


Diny ( DATA IN STABLE ) 
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TC55464P/J—17, TC55464P/J—20 
TC55464P/J—25, TC55464P/J—35 


WRITE CYCLE 2 (CE Controlled Write ) 


ADDRESSES 


f 
AS twr 


tcoe (5) 


High Impedance 


NKNOWN 


tos 
tou 
Din (| DATA IN STABLE 


TC55464P/J—17, TC55464P/J—20 
TC55464P/J—25, TC55464P/J—35 


Note: 1. 


The operating temperature(Ta) is guaranteed with transverse air flow exceeding 400 linear 


feet per minute. 


. WE is High for Read Cycle. 


. Assuming that CE Low transition occurs coincident with or after WE Low transition, 


Outputs remain in a high impedance state. 


. Assuming that CE High transition occurs coincident with or prior to WE High transition, 


Outputs remain in a high impedance state. 


. These parameters are specified as follows and measured by using the load shown in Fig. 1. 


(A) tcog, topw -""" Output Enable Time 


(B) tcop, topw °°’ Output Disable Time 


(A) B 


High Impedance 
OUTPUT DATA VALID 
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TC55464P/J—17, TC55464P/J—20 
TC55464P/J—25, TC55464P/J—35 


OUTLINE DRAWINGS 


Plastic DIP (DIP24 - P - 300B) 


Unit: mm 


o~15S° 


7.62] 


30.3 max 7 
29.8+0.2 
1.2+0.1 
— N m 
LL Aaa WAGE 
+I 
m 
5 |r mn 
0.93 rrp 1.220.1 [|r 


(2.54) 


Weight : 1.72g (Typ.) 
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TC55464P/J—17, TC55464P/J—20 
TC55464P/J—25, TC55464P/J—35 


OUTLINE DRAWINGS 


Plastic SOJ (SOJ24 - P - 300A) 


Unit : mm 


16.3MAX 


15.8840.12 
+0.1 
0.714. 
z 
=| © 
o| oO 
o 


oR i 


0.43 70-07 
= S10.1) 2.22 4910.18 WD 


Weight : 0.72g (Typ.) 


65,536 WORD x 4 BIT CMOS STATIC RAM 


DESCRIPTION 


The TC55465P/J is a 262,144 bits high speed static random access memory organized as 65,536 words 


by 4 bits using CMOS technology, and operated from a single 5-volt supply. 


Toshiba's CMOS 


technology and advanced circuit form provide high speed feature. 
The TC55465P/J has low power feature with device control using Chip Enable (CE), and has Output 


Enable Input (OE) for fast memory access. 
automatic power down circuit form. 


Also the device power at memory access is reduced by 


The TC55465P/J is suitable for use in cache memory where high speed is required. All Inputs 


and Outputs are directly TTL compatible. 


The TC55465P/J is packaged in a 28 pin standard DIP and SOJ with 300 


density surface assembly. 


FEATURES 


@ Fast access time: 


mil width for high 


@ 5V single power supply : 


TC55465P/J-17 17ns(MAX.) -17 : 5Vt5% 
TC55465P/J-20 20ns(MAX.) — 20/25/35 : 5Vt10% 
TC55465P/J-25 25ns(MAX.) e@ Fully static operation 
TC55465P/J-35 35ns(MAX.) @ All Inputs and Outputs : TTL compatible 
e Low power dissipation © Output buffer control : OF 
Operation: TC55465P/J-17 120mA(MAX.) @ Package 
TC55465P/J-20 120mA(MAX.) TC55465P : DIP28—P—300B 
TC55465P/J-25 120mA(MAX.) TC55465J : SOJ28—P—300A 
TC55465P/J-35 100mA(MAX.) 
Standby : ImA(MAX.) 
PIN CONNECTION BLOCK DIAGRAM 
TCS5465P TC55465) 
7 ois “ oc MEMORY CELL —5 Vou 
2 , wt S ARRAY 
3 Sul! [Zo 256 x 256 x4 +——° GND 
5 : S AB <a ao (262,144) 
- 6 
> ’ > 
8 VO1 COLUMN I/O - 
= 96 CIRCUIT > 
- it 3 
= iW DECODER Ou 
2 ane <u 
<5 
VO4 Pec mies 
(DIP) 
PIN NAMES 


| GND | Ground 
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MAXIMUM _ RATINGS 


a 

ae See n= BO 
SS 
a 
a 
[i loseatnovenpenire ws 


DC RECOMMENDED OPERATING CONDITIONS (Ta =0~70°c) 


Be 
Power Supply Voltage 
-2025/35| 45 | 5.0 | 55 


oe ae 
rr 


Vin Input High Voltage ee 


Input Low Voltage 


* -3V Pulse Width : 10ns 


DC and OPERATING CHARACTERISTICS (Ta=0~70°C, -17:Vpp=5V+5%, ~ 20/25/35 : Vop = 5V t 10%) 


Femaox [| —_vemonren | ___rareqwoew [ou | vm [wnt | var 
J tu | input Leakage current | V=0-Voo | | | tt |_| 
| ton | Output High Current [Vow=2av_— | a | | mal | 
sage toe cures 1 tesngy tg 


tcycle = Min cycle Vop=5.25v | -17 | - | - | 120 | 


Operating Current CE = Vip anweee Sie 
D=2. | we fe 
ere iets ai p=3s [= T= 100 


Vop © 5.25V 


tcycle = Min cycle 
CE=Vin 
Other Input = Viy/Vit 
CE = Vpp - 0.2V 

Other Input = Vpp - 0.2V or 0.2V 


Standby Current 


CAPACITANCE (Ta = 25°C, f= 1.0MHz) 


SYMBOL PARAMETER TEST CONDITION 


| Gy Input input Capacitance | Vw=GND GND 
Output Capacitance Vout = GND 


Note : This parameter is periodically sampled and is not 100% tested. 
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TC55465P/J—17, TC55465P/J—20 
TC55465P/J—25, TC55465P/J—35 


AC CHARACTERISTICS (Ta=0~70°C (1). - 17: Vpp =5V+5%, - 20/25/35 : Vpp = 5V + 10%) 


READ CYCLE 


SvRIBOL PARAMETER TC55465P/J-17 | TC55465P/J-20 | TC55465P/J-25 | TC55465P/J-35 UNIT 
ra. [Max [ min. [Max. [win [Max [ win [MAX 


me [eteaetne dT - Pt | ll - 
wee [ostes acestinn Pe Pp PP 
Pe femmes Po PP pet 
Te ae JOE AcessTime sd E Access Time 


Output Data Hold Time from Address 
eine 


| teor Output Enable Time from CE Enable Time from CE 


a ee a ee ee ee 
[tote [outst trbie Tine tomes | Po] - Po ]- fol - [= 
[coo Joutnut orate Tine vom ae «dT - |e [-fe}-pol-[sls 
Tswy [eh secion to roner voting fo |-]e[-[o]-[e[-[= 
[vo [oni oeatecion wo rover Down tine | - [a ]-[m[-[sl-[s lm 


WRITE CYCLE 


ran ma. man oman. an. Par. [oa [Man 
er Eee ee em 
| tow [Chip Enabie to end of write | 13 | - | a | - | os | - [20 | - | os | 
| tas [Address set uptime | | - | o | - | o | - | o | - | os | 
| twe [Write puse with ft | - | | - [os | - | 2 | - | os | 
| twa [Write Recovery time | oF | - | o | - | o | - | oo | - | os | 
| tos [Datasetuptime | to | - | mo | - [a | - | is | - | os | 
| toy _|datatolstime | | - | oT - fo | - | | - | os | 
Output Enable Time from WE fo | - | o | - | o | - | o | - | os | 
| toow [Output Disable Time fromWE | - | @ | - | e@ | - | wo | - [is | os | 


AC TEST CONDITIONS Fig. 1 


Input Pulse Levels 3.0V/0.0V 


Input Pulse Rise and Fall Time pans 4802 4802 
‘i = Opin VOpin 
Input Timing Measurement Ref 2.2V/0.8V P P 
erence Levels 
CL= Ty 2552 CL= "7 2550 


tout Timi 
Output Timing Measurement 2.0V/0.8V 
Reference Levels 


(For tcoe, toe, tcop, topo. toew and topw) 
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TC55465P/J—17, TC55465P/J—20 
TC55465P/J—25, TC55465P/J—35 


TIMING WAVEFORMS 


READ CYCLE (2) 


¢ C—* i 
%® KW a VM 
a — 


WRITE CYCLE1 (5) (WE Controlled Write) 


ADDRESSES { 


iat ee 


NOW 
UNKNO N- bes — UNKNOWN 
Din d DATA IN STABLE ) 


TC55465P/J—17, TC55465P/J—20 
TC55465P/J—25, TC55465P/J—35 


WRITE CYCLE2 (5) (CE Controlled Write) 


cE WW ~ / 
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TC55465P/J—17, TC55465P/J—20 
TC55465P/J—25, TC55465P/J—35 


NOTE: 1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 

feet per minute. 

2. WE is High for Read Cycle. 

3. Assuming that CE Low transition occurs coincident with or after WE Low transition, Outputs 
remain in a high impedance state. 

4. Assuming that CE High transition occurs coincident with or prior to WE High transition, Outputs 
remain in a high impedance state. 

5. Assuming that OE is High for Write Cycle, Outputs are in a high impedance state during this 
period. 


6. These parameters are specified as follows and measured by using the load shown in Fig.1. 


(A) tcog, toge, topw °°"" Output Enable Time 
(B) tcop, topo, topw Output Disable Time 
CE, OE 


OUTPUT DATA VALID 
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OUTLINE DRAWINGS 


Plastic DIP (DIP28 — P — 300B) 


Unit in mm 


35.4 max 


34,9 20.2 


3.3203 


WEIGHT : 2.03g (Typ.) 


TC55465P/J—17, TC55465P/J—20 
TC55465P/J—25, TC55465P/J—35 


OUTLINE DRAWINGS 


Plastic SOJ (SOJ28 - P - 300A) 


UNIT: mm 


WEIGHT : 0.83 (Typ.) 


32,768 WORD x.8 BIT CMOS STATIC RAM 


DESCRIPTION 

The TC55328P/J is a 262,144 bits high speed static random access memory organized as 32,768 words 
by 8 bits using CMOS technology, and operated from a single 5-volt supply. Toshiba's CMOS 
technology and advanced circuit form provide high speed feature. 

The TC55328P/J has low power feature with device control using Chip Enable (CE), and has Output 
Enable Input (OE) for fast memory access. Also the device power at memory access is reduced by 
automatic power down circuit form. 

The TC55328P/J is suitable for use in cache memory where high speed is required. All Inputs 
and Outputs are directly TTL compatible. 

The TC55328P/J is packaged in a 28 pin standard DIP and SOJ with 300 mil width for high 
density surface assembly. 


FEATURES 

@ Fast access time: @ 5V single power supply : 
TC55328P/J-17  17ns(MAX.) -—17 ; 5VL5% 
TC55328P/J-20 20ns(MAX.) —20/25/35 : 5VL10% 


TC55328P/J-25 25ns(MAX.) 
TC55328P/J-35 35ns(MAX.) 
@ Low power dissipation Output buffer control 
Operation: TC55328P/J-17 140mA(MAX.) Package TC55328P : DIP28—P—300B 
TC55328P/J-20  140mA(MAX.) TC55328J : SOJ28—P-—300A 
TC55328P/J-25 140mA(MAX.) 
TC55328P/J-35 120mA(MAX.) 


Fully static operation 
All Inputs and Outputs : TTL compatible 
OE 


Standby : lmA(MAX.) 
PIN CONNECTION BLOCK DIAGRAM 
TC55328P TC55328) 


Al4 o 
: a MEMORY CELL 
Wc *—~ Yoo 
wy ARRAY 
Zou 256 x 128x8 *—— GND 
2 
x=d<oa 


V/O1 9 


= = 
ws uJ 
> > 
a a 
ie) @) 
- — 


COLUMN 
ADDRESS BUFFER 


DATA OUTPUT 


BUFFER 


. 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 
12 
13 
14 


08 © 


(SOJ) 


PIN NAMES 
—— 
ae 


//01~1/08 Data Inputs/ Outputs 


Ld 
: 
1, § 
[0 ovtpat enable input 223 
er vat 
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TC55328P/J—17, TC55328P/J—20 
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MAXIMUM RATINGS 


[| Voo | Power Supply Voltage | OSH 

Ft a "= 
a a 
ee Es SE ee Pe 
| Troiser | Soldering Temperature Time | 260-10 Cosee 
ea 
[Top | Operating Temperature, OBS 


DC RECOMMENDED OPERATING CONDITIONS (Ta =0~70°c) 


| eh | | 475 | 50 | 525 | 
P ly Volt 
<_~ sail Riis a ee 
|v ___[ input High Voltage p22 | - | vooros | ov 
I enna iin pnoss | - | oe | 


* -—3V Pulse Width : 10ns 


DC and OPERATING CHARACTERISTICS (Ta=0~70°C, -17:Vpp =5V+5%, - 20/25/35 : Vpp = 5V + 10%) 


Troon | vamaween [ver conoren [wm [we [a | oo 
kn ipdiedoecran [Symon ef ea 
Mion [oupurrigh cuvent [vonezv SSSSS~—~—~s a | = | 
a 


ie | stge cre | eevee oes voueimven |= [= | st | | 
tcycle = Min cycle | Vop=5.25v | -17 {| - | - | 140 | 
shes | -20 | - | - | 140 | 
is Voo=55sv [| -25| - | - | 140 | ™ 
Other Input = Viy/ Vit | = BS | 


Operating Current 


tcycle = Min cycle 
CE = Vin 
Other Input = Vin/ Vip 


Standby Current 


Other Input = Vpp - 0.2V or 0.2V 


CAPACITANCE (Ta = 25°C, f= 1.0MHz) 


SYMBOL PARAMETER TEST CONDITION UNIT 
CC ea 
Output Capacitance Vour= GND a ae 


Note: This parameter is periodically sampled and is not 100% tested. 
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AC CHARACTERISTICS (Ta=0~70°C(1), -17:Vpp=5Vt5%, - 20/25/35 : Vpp = 5V t 10%) 
READ CYCLE 


SYMBOL PARAMETER TC55328P/) = 17 | TC55328P/) - 20 | TC55328P/J - 25 erence 35 
| min. | max. {| MIN. {| MAX. | MIN. | MAX. | MIN. | MAX. | 


| tac [Readcytetime fo | tao | - | as | fas || 

| tacc [Address Access Time | = | 7 | - | ao | - | os | - | 3s 
a ee 
a 


Output Data Hold Time from Address 
Change 


eo ee A ee A 
| tose [Output Enable Time from dE | o =| - | o | - | o | - | o | - | 
| tovo [Output Disable Time from dE | - | @ {| - | 8 | - | wo | - | is | 
| toy _|Chip Selection to Power uptime | _o {| - | o | - | o | - | o | - | 
|_teo | Chip Deselection to Power Downtime | - | 17 | - | 20 | - | 2 | - | 35 


WRITE CYCLE 


TC55328P/) - 17 |TC55328P/) - 20 | TC55328P/) - 25 | TC55328P/) - 35 
SYMBOL PARAMETER UNIT 


we [wate Ge time ST (| - | | - | os | - [35 | 
To a a en eo 
| tas [Address set uptime | co | - | oo | - | oo | - | oo | - | 
| twe [Write pulsewidth ft | ts | fs | - | ao 
| twa [Write Recovery Time | oo | - | o | - | o | - | oo | - | 
| tos |datasetuptime | to | - | to | | 2 | - | ts | 
| ton |dataHold time | | | oo | - | co | - | ol | 
| tow [Output Enable Time from WE | oo =| - {| o | - | o | - | o | - | 
[ toow Output Disable Time fromWe | - | @ | - | 8 | - { wo | - J ois | 


AC TEST CONDITIONS Fig.1 


Input Pulse Levels 3.0V/0.0V 
Input Pulse Rise and Fall Time | ans 


Input Timing Measurement Reference 2.2V/0.8V 
Levels 

Output Timing Measurement Refer- 2.0V/0.8V 
ence Levels 


5V 5V 


4802 4802 
VOpin V/Opin 


T 2552 C. = 5SpF I 2550 


(For tcoe, toee, tcoo. topo. 
toew and toow) 


C-83 


TC55328P/J—17, TC55328P/J—20 
TC55328P/J—25, TC55328P/J—35 


TIMING WAVEFORMS 


READ CYCLE (2) 


ees 
topo(6) 


Be SKS MESES, 
secs OUTPUT DATA VALID Sicecteee} 
e ‘wPe%s' 


UNKNOWN UNKNOWN 


SS 


High Impedance 


rr 


Dout 


WWW. WY MMMMM@@ll 


‘e ‘e PO By 
tos 
Din : DATA IN STABLE ) 


TC55328P/J—17, TC55328P/J—20 
TC55328P/J—25, TC55328P/J—35 


WRITE CYCLE2 (5) (CE Controlled Write) 


ADDRESSES 


tas twe 


R 
——P 


a a 


tcoe ( 


Sotetatetatetetecatecenetenteek et 


tos 
Din (| DATA IN STABLE 


TC55328P/J—17, TC55328P/J—20 
TC55328P/J—25, TC55328P/J—35 


NOTE: 1. 


High Impedance et 


The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 


feet per minute. 


. WE is High for Read Cycle. 


. Assuming that CE Low transition occurs coincident with or after WE Low transition, 


Outputs remain in a high impedance state. 


Assuming that CE High transition occurs coincident with or prior to WE High transition, 


Outputs remain in a high impedance state. 


. Assuming that OE is High for Write Cycle, Outputs are in a high impedance state during 


this period. 


. These parameters are specified as follows and measured by using the-load shown in Fig.1. 


(A) toon, tone; SOEW «csscceveenvas Output Enable Time 
(B) tcon, topo; tODW «veces see coccs Output Disable Time 
ae |: ee B) 


OUTPUT DATA VALID 


UNKNOWN UNKNOWN | } 02¥ 


C-86 
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OUTLINE DRAWINGS 


Plastic DIP (DIP28 - P - 300B) 


WEIGHT : 2.03g (Typ.) 


TC55328P/J—17, TC55328P/J—20 
TC55328P/J—25, TC55328P/J—35 


OUTLINE DRAWINGS 


Plastic $OJ (SOJ28 — P — 300A) 


UNIT in mm 


WEIGHT : 0.83g (Typ.) 


32,768 WORD x 9 BIT CMOS STATIC RAM 


DESCRIPTION 


The TC55329P/J is a 294,912 bits high speed static random access memory organized as 32,768 words 
by 9 bits using CMOS technology, and operated from a single 5-volt supply. Toshiba's CMOS 
technology and advanced circuit form provide high speed feature. 

The TC55329P/J has low power feature with device control using Chip Enable (CE1/CE2), and has 
Output Enable Input (OE) for fast memory access. Also the device power at memory access is reduced 
by automatic power down circuit form. 

The TC55329P/J is suitable for use in cache memory where high speed is required. All Inputs 
and Outputs are directly TTL compatible. 

The TC55329P/J is packaged in a 32 pin standard DIP and SOJ with 300 mil width for high 
density surface assembly. 


FEATURES 
e Fast access time: e 5V single power supply : 
TC55329P/J-17 17ns(MAX.) —17 : 5Vt5% 
TC55329P/J-20 20ns(MAX.) — 20/25/35 : 5Vt10% 
TC55329P/J-25 25ns(MAX.) e Fully static operation 
TC55329P/J-35 35ns(MAX.) @ <All Inputs and Outputs : TTL compatible 
¢ Low power dissipation e Output buffer control d 
Operation: TC55329P/J-17 140mA(MAX.) e Package 
TC55329P/J-20 140mA(MAX.) 32 pin plastic 300 mil DIP : TC55329P 
TC55329P/J-25 140mA(MAX.) 32 pin plastic 300 mil SOJ : TC55329J 
TC55329P/J-35 120mA(MAX.) 
Standby : l1mA(MAX.) 
PIN CONNECTION BLOCK DIAGRAM 
TC$S329P TC55329J 


Al14 
MEMORY CELL t—° Voy 
ARRAY 
" 256 x 128x9 + GND 


(294,912) 


1 
2 
3 
4 
5 
6 
7 
8 
9 


"y 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 


VO1 
COLUMN VO is 
CIRCUIT = 
-5 
~- 
8 
C1 \\<s 
ss 
COLUMN < = 


: ADDRESS BUFFER 
VO9 ° 


(DIP) 
PIN NAMES 


[ot [output enable input 
[eno | Ground 
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TC55329P/J—17, TC55329P/J—20 
TC55329P/J—25, TC55329P/J—35 


MAXIMUM_ RATINGS 


| Voo | Power Supply Voltage | HOT 
[vw [inputvotage | 
| Vio | inpuvoutpu: Voltage | OSS | 
Trp [Power Disipation ——=SOSC~“~“~*~*“‘~‘~*S*S*S*=“~*~sTCS*‘“‘~*sSCSCS*C*C‘“‘“(;SCUCS 
| Twoiger | Soldering Temperature -Time | 260-10 |g 
tang [Stage Tempers id rts de 
[Toor | Operating Temperature | tes | 


Tens 
DC RECOMMENDED OPERATING CONDITIONS (ta =0~70°c) 


| -17_—|| 47s | 50 | SS 
V Power Supply Voltage 
siti : -2025/35 | 45 | 50 | SS | 


* -3V Pulse Width : 10ns 


SYMBOL PARAMETER 


DC and OPERATING CHARACTERISTICS (Ta =0~70°C, -17:Vpp =5V+5%, — 20/25/35 : Vpp = SV + 10%) 


[evo | ranaweven | ___vesrconomon wm | rve [ax | ow 
| m _| input Leakage Current | ViweOmVoo |= Let | ww 
a Von=2.4V eS ee 
Vor = 0.4V pa {| - | - 


CET = Vin or CE2= Vy or OE = Viy or WE= Vit 


Output Leakage Current 


Vout = 9~Vpp 


[Vpo=5.2sv | -17 | - | - | 140 _| 


tcycle = Min cycle 


Operating Current CET = Vy, and CE2 = Vj, Vv $.5V | -25{ - {| - | 140 | 
0} e) = . 
Other Input = Vin/Vit p-35 | - | - | 120 | 


tcycle = Min cycle 


CET= Vin Or CE2 = Vin 


Standby Current Other Input = VinVi, 
CET = Vop - 0.2V or CE2 = 0.2V 


Other Input = Vop - 0.2V or 0.2V 


eos 2 AT 
Vop = 5.5V 


CAPACITANCE (Ta= 25°C, f= 1.0MHy) 


SYMBOL PARAMETER TEST CONDITION pmax. | UNIT 
| cw | input capacitance ven] 
Output Capacitance Mourscno | |r 


Note: This parameter is periodically sampled and is not 100% tested. 
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TC55329P/J—17, TC55329P/J—20 
TC55329P/J—25, TC55329P/J—35 


AC CHARACTERISTICS (Ta=0~70°C(), - 17: Vpp =5V45%, - 20/25/35 : Vpp = 5V + 10%) 


READ CYCLE 


Fn [wax Min [ Max | MN [ MAR. 
<TR a we 
| tacc [Address Access time | = | 7 | - | 20 | - | 2s | - | as | 
| toy [CET Access time | = | | - | io | - [os | - | s | 
epee me 


| toe [OE Access Time | Access Time 


Output Data Hold Time from Address 
Change 


p> | s |-[s |] - | 

8 ee ae seme K 
eae [ouput tote tne ton Oo = Po P= te Pt t 
he 
pF - | o | - | o | - | 
oe eT ae 


WRITE CYCLE 


seman caeaviense 155329P/) - 17 |TC55329P/) - 20 Teass2900 = 25 25 ee a ee 
| MIN. | MAX. | | MAX. | 


TS EN ee 8 eo 

eT eo 
| tas [Address setuptime | oo | - | oo | - | o | - | o | - | 
| two [write pulsewidth | tz | = ta | - Tos | - | oo | 
|_twe Write Recovery Time | op | - | oo | - | o | - | o | - | 
| tos [Datasetuptime | to | - | oo | - | oz | - | os | - | 
| ton [dataHoid time | | - | co | - | co | K- | co | 
| torw Output Enable Time frome | oo | - | o | - | o | - | o | -_ 
| toow [Output Disable Time from WE | - | 8 | - | e@ | - | i | - | is | 


AC TEST CONDITIONS Fig.1 


Input Pulse Levels 3.0V/0.0V 
Input Pulse Rise and Fall Time pans 


Input Timing Measurement Reference 2.2V/0.8V 
Levels 
Output Timing Measurement Refer- 2.0V/0.8V 
ence Levels , 


VOpin VOpin 


2552 C, = SpF 


a 2552 


(For tcoe. toee, tcop. topo. 
toew and topw) 
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TC55329P/J—17, TC55329P/J—20 
TC55329P/J—25, TC55329P/J—35 


TIMING WAVEFORMS 


READ CYCLE (2) 


ADDRESSES 


VID. 


ae: «CC We \YMMMe=“$Y]$J=—l[JV. 


“a a 
th 
tcOE(6) eae 
ighImp Kotte) RESKRA 
Gee — eee CEE OUTPUT DATA VALID pseeneses 
°. hx eter et © 


ectetetetetate® eceteteed 
t Peturatatata'e e*e*ev 
| oe) UNKNOWN UNKNOWN 


WRITE CYCLE1 (5) (WE Controlled Write) 


twc 


4 


ADDRESSES ( 


OOO) 
OOOO 6 OOOO OO) 
OOOO 


\\ 
pi nenomif 
. 
= VY MM 


Rn ee 


Din ( DATA IN STABLE 


—— 


TC55329P/J—17, TC55329P/J—20 
TC55329P/J—25, TC55329P/J—35 


WRITE CYCLE2 (5) (CET Controlled Write) 


mm sxitimes| “zee 
«« VM =< WOOK 
a WM 


High Impedan 


tos ton 
Din (| DATA IN STABLE / 


WRITE CYCLE 3 (5) (CE2 Controlled Write) 


ADDRESSES \ 


i 
7 COON 


tcoe(6) 


NS 


MMMMMM@@!lll 


WM 


High Impedance 


as \: Cn 


Dour 


UNKNOWN. 
ge OS ton 


Ow DATA IN STABLE 


TC55329P/J—17, TC55329P/J—20 
TC55329P/J—25, TC55329P/J—35 


NOTE: 1. 


High Impedance a 
Dour Se 


The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 


feet per minute. 


. WE is High for Read Cycle. 


. Assuming that CEI Low transition or CE2 High transition occurs coincident with or after 


WE Low transition, Outputs remain in a high impedance state. 


Assuming that CE1 High transition or CE2 Low transition occurs coincident with or prior 


to WE High transition, Outputs remain in a high impedance state. 


. Assuming that OF is High for Write Cycle, Outputs are in a high impedance state during 


this period. 

. These parameters are specified as follows and measured by using the load shown in Fig.1. 
(A) tcoOE, tOEE, tOEW ..---cceccoees Output Enable Time 
(B) teop, tond, topW «vi cvusvececnes Output Disable Time 


High Impedance 


OUTPUT DATA VALIO 


UNKNOWN UNKNOWN 0.2V 
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OUTLINE DRAWINGS 


Plastic DIP (DIP32-P-300) 


UNIT in mm 


7.62 
a fo sceaia® 


0.25 “Sos 


£0.2 
1520.3 


1 —l—, 
0.S5IMIN 3.5 
4. 
3.3+0.3 


Note: Package width and length do not include mold protrusion, allowable mold 


protrusion is 0.15mm. 
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TC55329P/J—17, TC55329P/J—20 
TC55329P/J—25, TC55329P/J—35 


OUTLINE DRAWINGS 


Plastic SOJ (SOJ32 - P - 300) 


20.96 + 0.12 


0.71+0.1 


yp tt 7 
qahepomed 


mete Lafor JH 8tO! BioceD) 


Note : Packa soit wi hires sae length do not include mold protrusion 
protru 


UNIT in mm 


, allowable mold 


———p 

= 

ie 6.8TYP | 
i 

°° 

o= 


32,768 WORD x 16 BIT CMOS STATIC RAM PRELIMINARY 


DESCRIPTION 


The TC551632J is a 524,288 bits high speed static random access memory organized as 32,768 words 
by 16 bits using CMOS technology, and operated from a single 5-volt supply. Toshiba‘s CMOS 
technology and advanced circuit form provide high speed feature. 

The TC551632J has low power feature with device control using Chip Enable (CE), and has Output 
Enable Input (OF) for fast memory access. Also it allows that lower and upper byte access by Data 
Byte Control (LB, UB). The TC551632J is suitable for use in various application systems where high 
speed is required cs cache memory. All Inputs and Outputs are directly TTL compatible. 

The TC551632J is packaged in a 40 pin plastic SOJ with 400 mil width for high density 


surface assembly. 


FEATURES 


@ Fast access time : 


TC551632J-—20 20ns(MAX.) 
TC551632J—25  25ns(MAX.) 
TC551632J—35  35ns(MAX.) 


@ Low power dissipation 


5V single power supply : 5Vt10% 
Fully static operation 

All Inputs and Outputs : TTL compatible 
Output buffer control : 

Data byte control 


[Gyele Time [20] 25 [85 [i00T ms] , p,LBMO1-Vo8, TB Wos-vo16 
Operation (MAX)| 220 | 200 [170 [130 | ma | | 


Standby : 1mA (MAX.) 
BLOCK DIAGRAM 


PIN CONNECTION 


TC55 1632) 


(TOP VIEW) 


PIN NAMES 


| CE | chip Enable input 
| OE | Output Enable input 
| GND [Ground 


MEMORY 
CELL ARRAY 
256 x 128 x 16 
(524,288) 


DATA 
OUTPUT 
BUFFER 


COLUMN 
DECODER 


AO A2 Al2 Al4 
Al All Al3 


DATA 
OUTPUT 
BUFFER 
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MAXIMUM_RATINGS 


oe 
[vie [ont Out Temi vaioge dase voneas | 
Sr ———  ( 
[Tass [scengtempenive tie dee 
[aust tempered ew 
[tor —[ovening Tenpwaure nies ide 


* ; —3V with a pulse width of 10ns 


DC RECOMMENDED OPERATING CONDITIONS (Ta=0~70°C) 


: —3V with a pulse width of tt 


DC and OPERATING CHARACTERISTICS (Ta=0~70°C, Vpp =5V + 10%) 


Output Leakage Current CE=Viy or WE= Vy. or OF = Vix 
Vout = 0~VDD 


| ton Output [Output High Current —_| Current Vou =2.4V resent ft 


Tim [ouruiow cures [vero Si | 
a a 
Ttgete=25n | =| =| 200 
Ttgeterasn [= | =) 70 
a 


CE = Vin, OF UB =(B= Vin 

Other Inputs = Viq/ Vi, 

CE = Vop - 0.2V or UB = LB = Vop-0.2V 
Other Inputs = Vpp - 0.2V or 0.2V 


CE= Vy, lout=0mA 


Operating Current 


Other Inputs = Vin / Vi, 


Standby Current 
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TC551632J—20, TC551632J—25, TC551632J—35 


CAPACITANCE (Ta=25°C, f= 1.0MHz) 


SYMBOL PARAMETER TEST CONDITION UNIT 


NOTE : This parameter is periodically sampled and is not 100% tested. 


OPERATING MODE 
women [ER] |W] mm | weww | em 
pe ft | ove | cutout | too 
Read Lf pH | t | igh impedance | output | to00 
pu fw | ost | High impedance | to00 


ee ee ee 
write tL w | t | High impedance | tmaut_ | tooo 
putin | wo | wish mendance | tose 


Output Disable 
Standby eck ee es High impedance | High Impedance | loos 


¢: Hor L 
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AC CHARACTERISTICS (Ta=0~70°C "), Vpp = 5V + 10%) 


READ CYCLE 
1551632) - 20 

| tac | Read Cycle Time 

Address Access Time 

| to CE Access Time 

| toe OE Access Time 


t 

te 

to 

t UB, LB Access Time 

to Output Data Hold Time from Address Change 
te 

to 

tc 


PARAMETER 


RC 
fe) 
E 
Output Enable Time from CE 

Output Enable Time from OE 

Output Enable Time from UB, LB 
Output Disable Time from CE 
Output Disable Time from OE 
Output Disable Time from UB, 1B 


WRITE CYCLE 


= 
rere ELT lle 


TC551632)-20 | TC551632J-25 | 1C551632J-35 ONT 
NI 
[imine | max. | ain | Max 


= 
E 


| twa Write Recovery Time 

| tos | Data Set Up Time 

| ton | Data Hold Time (WE) 

Data Hold Time (CE, UB, LB) 

| toew | Output Enable Time from WE 
Output Disable Time from WE 


AC TEST CONDITIONS FIG. 1 Sy ey 
Input Pulse Level 3.0V/0.0V 
Input Pulse Rise and Fall Time | ans | 4802 4809 
Opin Opin 
Ref Level ; 
elictaihlcnledci C, = 30pF 255 Cre Sof 2550 


Output Timing Measurement 1.5V 
Reference Level , 


(For tcog, toes. tcoo, 
topo, toew and topw) 
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TC551632J—20, TC551632J—25, TC551632J—35 


TIMING WAVEFORMS 
READ CYCLE (2) 


foe anemic nana imme inne ata 


Z: W\ 
% WW —— MMMMMMMM@#™€U#U 


U8, 15 =a C “aan 


WRITE CYCLE 1 (5) (WE Controlled) 


a NNN XY, 
¢€§ € = YW. 


EIKAW),.,.\\Si Gl 


Data in Stable 
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TC551632J—20, TC551632J—25, TC551632J—35 


WRITE CYCLE 2 (5)(CE Controlled) 


ADDRESSES 


taw 


W 


tas 


lS High Impedance 


WRITE CYCLE 3 (5)(UB, LB Controlled) 


A a a 


0B, 15 WY 
<5 topow (6) 


OOOO 

OOOO OO 

OOO Oo) 
BOI 
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TC551632J—20, TC551632J—25, TC551632J—35 


NOTE : 


1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 
feet per minute. 


2. WE is High for Read Cycle. 


3. Assuming that CE Low transition occurs coincident with or after WE Low transition, Outputs 


remain in a high impedance state. 


4, Assuming that CE High transition occurs coincident with or prior WE High transition, 


Outputs remain in a high impedance state. 


5. Assuming that OE is High for Write Cycle, Outputs are in a high impedance state during this 


period. 
6. These parameters are specified as follows and measured by using the load shown in Fig. 1. 
(A) tcoE,togE,tBE,toEwW 2 *""" Output Enable Time 


(B) tcop,topo,tBp,topbw = *"""" Output Disable Time 


CE, OF 
UB, [8 
WE 
0.2V 
High impedance High Impedance 
Dour OUTPUT DATA VALID 


0.2V 


UNKNOWN UNKNOWN 
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TC551632J—20, TC551632J—25, TC551632J—35 


OUTLINE DRAWINGS 
Plastic SOJ (SOJ40 - P - 400) 


UNIT: mm 


wo 
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65,536 WORD x 16 BIT CMOS STATIC RAM 
DESCRIPTION 

The TC551664J is a 1,048,576 bits high speed static random access memory organized as 65,536 
words by 16 bits using CMOS technology, and operated from a single 5-volt supply. Toshiba's CMOS 


technology and advanced circuit form provide high speed feature. 

The TC551664J has low power feature with device control using Chip Enable (CE), and has Output 
Enable Input (OE) for fast memory access. Also it allows that lower and upper byte access by Data 
Byte Control (LB, UB). The TC551664J is suitable for use in various application systems where high 
speed is required as cache memory. All Inputs and Outputs are directly TTL compatible. 

The TC551664J is packaged in a 44 pin plastic SOJ with 400 mil width for high density 


surface assembly. 


FEATURES 

@ Fast access time : 
TC551664J—15 15ns(MAX.) 
TC551664J—20 20ns(MAX.) 
TC551664J-—25 25ns(MAX.) Output buffer control : 

e Low power dissipation Data byte control 


[Cycle Time [15 [20] 25 [30 [60 [ns CB (vO1~V08), UB Wo9~Lo16) 
(Operation (MAX.|260[220]200]180|150|ma}  * Package : SOU44—P-400 


5V single power supply : 5V£10% 
Fully static operation 
All Inputs and Outputs : TTL compatible 


Standby : lmA (MAX.) 
PIN CONNECTION BLOCK DIAGRAM 


TC551664) 


MEMORY 
CELL ARRAY 
256 x 256 x 16 
"(1,048,576) 


(TOP VIEW) 


SENSE AMP. 


COLUMN 
DECODER 


PIN NAMES AO A2 A12 Al4_ 

S sanieadhestis aan Al All Al3 Al5 

| OE Output Enable Input 
Ground 


. VY CE 
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TC551664J—15, TC551664J—20, TC551664J—25 


MAXIMUM_ RATINGS 


<n a a 
Tie [npn ougut eins vgs | ces mwooees 
a | A RO 
a 
a 
a 


* : —3V with a pulse width of 10ns 


DC RECOMMENDED OPERATING CONDITIONS (Ta=0~70°C) 


* : —3V with a pulse width of 10ns 


DC and OPERATING CHARACTERISTICS (Ta=0~70°C, Vpp =5V + 10%) 


Output Leakage Current CE=Viy or WE = Vi, or OF = Vin 
Vout = 0~VOD 


= Output High Current | Von=2.4V es 


To. Jovouttow coro | vero SS*d | 
Tecentss | - | - | 
Tteyclen20r5_| =| =| 220 
teyclen2srs |= | =] 2] ma 
Treycensors_| =| = | 180 
[teyelensors_| =| = | 50 


TE =Viy, Other Inputs = Vin/ Vn 4 


CE @ Vop = 0.2V 
Other Inputs = Vpp - 0.2V or 0.2V 


CE = Vi, loutszOmA 


Operating Current 
Other Inputs # Viy/ Vi, 


Standby Current 
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TC551664J—15, TC551664J—20, TC551664J—25 


CAPACITANCE (Ta=25°C, f= 1.0MHz) 


SYMBOL PARAMETER TEST CONDITION —= UNIT 
a 
es Ta a 


NOTE : This parameter is periodically sampled and is not 100% tested. 


OPERATING MODE 
ommewee [ee [mS] oom [een | 


a ee 
te wf ef La |e | tom impedance | output | tooo 
| eve High impedance | tooo 


ee ee 
wie High impedance | input | tooo _| 
ele wa] eater Te) 


Output Disable High Impedance High Impedance 


me Lelsiets + | meus anmeet ae 


*+:Horl 
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TC551664J—15, TC551664J—20, TC551664J—25 


AC CHARACTERISTICS (Ta=0~70°C "!), Vpp = 5V + 10%) 
READ CYCLE 


en atacran TCS551664)- 15 TC551664) - 20 TC55 1664) -25 UNIT 


LMIN. | MAX. | MIN. | 
ie 


Address Access Time 

Toe [OR Acces tine 

UB, LB Access Time 
ton 

ret-[e]-|e 

| tao __ [Output Disable Time from UB TB | - | @ | - | 8 | - | 8 


WRITE CYCLE 


penance TC551664)-15 | TC551664)-20 | TC551664)-25 
ws : | MIN. | MAX. | us 
Max. | MIN. | MAX. | MIN. | MAX, | 


we [wingaetme SCS os | - Pt ls | 
we [wie ruse wie —SSS—S~CS # | - | vo | 

ew [ehin trate to end of wite 
ae 
<a 
— ma 


Output Data Hold Time from Address Change | e 


ne : ; 
twe i i 

ee Ta 
[tas [aden set upting ——SS*dYC 
tos [oat set uptime ——SSSCSC~i 
a 
tox [Output Enable Time fom WEY 
Output Disable Time from WE Ee | 


AC TEST CONDITIONS FIG. 1 


EDT TELE. IIE A ETI — 5V 5V 
Input Pulse Level 3.0V/0.0V 
Opin V/Opin 
Input timing Measurement 
Ref | 
SI ANe SAVE CG. 30pF 2552 Ca SpF 2550 


Output Timing Measurement 1.5V 
Reference Level 


Output Load p Figs 


(For tcoe, toe, tcon, 
topo. toew and toow) 
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TC551664J—15, TC551664J—20, TC551664J—25 


TIMING WAVEFORMS 
READ CYCLE (2) 


ADDRESSES 


WILDL 


cE. :;«C«WC 
BE WW ——— am YMA 


me — | — si 
——©@ S 


ADDRESSES 


BY; OOOO —— YU: 


toow {6) 
oie 
High Impedan [SESSSE SSSR ERE ELE RENE TIES 


oe SSS 
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TC551664J—15, TC551664J—20, TC551664J—25 


WRITE CYCLE 2 (5) (CE Controlled) 


ADDRESSES 


twr 
<i 


ene 
D 
—<———"| Bisaananonod High Impedance 
LEER EIN 
Dout Sieteleceterecerenetenste pe 


.%.%e"s"e"s"a"se"e" 


ADDRESSES 


twe twr 


06,13 at if lg 


tcog (6) 


tee (6) | ————— 
i ~. 


tas. 


Dout Soames 
SSS Be 


KO 


Din 
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TC551664J—15, TC551664J—20, TC551664J—25 


NOTE : 
1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 
feet per minute. 


2. WE is High for Read Cycle. 


3. Assuming that CE Low transition occurs coincident with or after WE Low transition, Outputs 


remain in a high impedance state. 


4. Assuming that CE High transition occurs coincident with or prior WE High transition, 


Outputs remain in a high impedance state. 


5. Assuming that OF is High for Write Cycle, Outputs are in a high impedance state during this 


period. 


6. These parameters are specified as follows and measured by using the load shown in Fig. 1.. 


(A) tcoz, togE, tpE,topw oo -''" Output Enable Time 
(B) tcop,topo, tpp,topw °"'” Output Disable Time 
CE, OF 


(A) (8) 


0.2V 
High Impedance 


High Impedance 


Dour OUTPUT DATA VALID 


UNKNOWN UNKNOWN 
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TC551664J—15, TC551664J—20, TC551664J—25 


OUTLINE DRAWINGS 
Plastic SOJ (SOJ44 - P — 400) 


UNIT: mm 


a 

‘a 

- 

Oo 

| | 
nN 


28.5840.12 


iain re 


9.4319 ae 


= 


0.8MIN 


C-112 


8,192 WORD x8 BIT BICMOS STATIC RAM 


DESCRIPTION 

The TC55B88P/J is a 65,536 bits high speed static random access memory organized as 8,192 words by 
8 bits using BiCMOS technology, and operated from a single 5-volt supply. Toshiba’s BiCMOS 
technology and advanced circuit form provides high speed feature. 

The TC55B88P/J has low power feature with device control using Chip Enable (CE1/CE2), and has 


Output Enable Input (OE) for fast memory access. 
The TC55B88P/J is suitable for use in cache memory where high speed is required. All Inputs and 


Outputs are directly TTL compatible. 
The TC55B88P/J is packaged in a 28 pin standard DIP and SOJ with 300 mil width for high density 


surface assembly. 


FEATURES 
@ Fast access time : @ 5V single power supply : 
TC55B88P/J —10 10ns (MAX.) —10 : 5V£5% / —12 : 5Vt10% 


TC55B88P/J —12 12ns(MAX.) @ Directly TTL compatible: All Inputs and Outputs 


e Low power dissipation : e Output buffer control : OE 
Operation 155mA(MAX.) @ Package : 
Standby 10mA (MAX.) TC55B88P : DIP28—P—300B 
@ Fully static operation TC55B88J : SOJ28—P—300A 
PIN CONNECTION BLOCK DIAGRAM 
TCSSB88P TC55888) — 
aso——ts_t 
aso—ttst— & MEMORY 
a7o— te} 6 CELL ARRAY <—° Vop 
aso——tet | ¢ Le 
Age > 1 jlo 256x32x8 <«—o GND 
A10¢ = z (65,536) 
Allo—7~1¢- +] 
= 


"Y 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 


= = 
> = Ai2 
O o 01 & 
Oo re) O 
: : ioe aH 
° b 
sll || SME 
voso—ti,. fs 1 COLUMN 
il N DECODER 


VO8 = 
PIN NAMES | 
| Ad~A12__|_ Address Inputs Hl 
//01~V/O8 Data Inputs/Outputs 
CET, CE2 Chip Enable Inputs 
Write Enable Input 
| OES Output Enable Input 


i: 4 
fe) 
“x - 
Pr 
Sa5 
pal 
Und 


D-1 


TCS55B88P/J—10, TC55B88P/J—12 


MAXIMUM RATINGS 


Ven | Power Supp vorage——SSCSC~C~—~—SSSC OCP 
A Cx 
teaser | sete Tenpeete Tire eee 
Tag [age tempus see 


Voo Pewee tree. ree a ee ee i a 
nadt High voltage En 
Input Low Voltage | pose | - |  o8 | ov | 


* —3V Pulse Width ; 10ns 


DC and OPERATING CHARACTERISTICS (Ta=0~70°C, -10:Vpp=5V15% / -12: Vpp=5V+ 10%) 


SYMBOL PARAMETER TEST CONDITION paeebeentecer ins UNIT 
Th | Input Leakage Current Vin = 0~Vop 
oo Output High Current Von = 2.4V 


CET=Viy or CE2=Vy. or WE=Vy, or 
OE=Vin, Vout =0~Vop 


tcycle = Min cycle Vpop = 5.25V 10 
CET =Vi_ and CE2= Viy 


Other Inputs = Vin/Vi. 
lout =0mA Voo = 5.9V 


CET = Vin or CE2= Vit Vop = 5.25V 5: 25V | - 10| 


Other Inputs = Vin/Vi, Vop = 5.5V 12 


CET = Vpp - 0.2V or CE2=0.2V 
Other Inputs = Vpp-0.2V or 0.2V 


PARAMETER 


Input Capacitance Vin = GND 
Output Capacitance Vour = GND 


NOTE : This parameter is periodically sampled and is not 100% tested. 
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TCS5B88P/J—10, TC55B88P/J—12 


AC CHARACTERISTICS (Ta =0~70°C (1), -10 : Vpp =5Vt5% / -12 : Vpp =5V +t 10%) 
READ CYCLE 


TCSSB88P/) - 10 TCS5888P/) = 12 
“we ania | MIN. | MAX. | MIN. | MAX. _| 


pic | Readcycietime =| tt | | te | 
| tac | Address Accesstime |= | tT | 
| tcor | eT Accesstime | | tT 

tcor__| cezAccesstime =| | | | 
| toc | OEAccesstime | | | 
ton __| Output Data Hold Timefrom Address Change | 3— | = - | 3 | 
| teor _| Output Enable Time from@eTorcez_ | 3 | - | 8 | 
Output Disable Time from CET or CE2 | - | & | « 7 6 | 
Output Enable Time from OF | & | = | a fi = | 
| tooo __| Output pisable Time fromoE_ | - | | | 
| teu __| Chip Selection to Power Uptime ss | =o =| SC - | | 
| tro __| Chip Deselection to PowerDown Time | - | 10 | - |? 


WRITE CYCLE 


TCSSB88P/) - 10 TCSSB88P/J - 12 


MAX. 


| two | Write cycle time | te 
| tow | Chip Enable to tnd ofwite | 7 | = | 8 | 
Address Set Up Time poo | - | o | - 
Address Valid to End of Write re? i ws | & | oe | 
ee a 
| twa ___| Write Recovery Time | tT | te 
| tos | datasetuptime | | - T  | C- 
a 
| toew __| Output Enable Time fromWE | ot | | tT 
__toow __| Output Disable Time fromWe | - | cs | | 


AC TEST CONDITIONS ig 


Input Pulse Levels 3.0V/0.0V 
Input Pulse Rise and Fall Time | ans 


UNIT 


V 5V 


Fig. 1 
5 
4800 ; 4802 
/0 pin VO pin 
7 2552 =CL=5pF T 2550 


(For tcoe, toee. tcop. 
topo. toew and toow) 


Output Timing Measurement Reference 
Levels 
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TCS55B88P/J—10, TC55B88P/J—12 


TIMING WAVEFORMS 


READ CYCLE (2) 


ADDRESSES 


topo (6) 


SY == OUTPUT DATA VALID Hees 


tcoe (6) UNKNOWN 


High Impedance 


Dout 


WRITE CYCLE 1 (5) (WE Controlled Write) 


ADDRESSES 


twe 
N 


a 


toow (6 


. 
0.9.0.9 © © 0:0 0.0 0 0.2.9 0 0000006 0060006000 060068 0000660008 008608 High Imp d n 44% 4% %o%0%,%%,%,9,9,9,0,8,8 0.0.0 00060000 0000600000000008 
SUERY PETIT FILET INN PE LOT NERT TENT OY STILE ENTET edance =| Arermnerererrrrereereecrerrrernor 


IIT 0 30 30 3 SOOO) 
©.0.0.0.0.0.0.©.0.0.0.0.0.0.0.0 0.0.0. 0.0.0.0.%.0,0.% 0.0.0 .0.0.0. 0.0 .0.0.6.0. 06.0.0 .09.0.0.0.0.0.0.° 0 0 0 Mi Pn 1b \90°0'0'e'se's's 06 6'o. 


tos ton 


Din DATA IN STABLE 


TCS55B88P/J—10, TC55B88P/J—12 


WRITE CYCLE 2 (5) (CEI Controlled Write) 


ADDRESSES 


twe WR 
fem erere camcew a ecie 


tas 
in 


CET 
tcoe (6) ER High Impedance 
Dour Rea 
UNKNOW tas 
Din DATA IN STABLE 


WRITE CYCLE 3 (5) (CE2 Controlled Write) 


tcoe (6) 
~_” (a High Wnpecanise 
Pout ay 
UNKNOWN - ‘on 
Oi DATA IN STABLE 
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TCS55B88P/J—10, TC55B88P/J—12 


NOTES: 1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 

linear feet per minute. 

2. WE is High for Read Cycle. 

3. Assuming that CEI Low transition or CE2 High transition occurs coincident with or 
after WE Low transition, Outputs remain in a high impedance state. 

4. Assuming that CEI High transition or CE2 Low transition occurs coincident with or 
prior to WE High transition, Outputs remain in a high impedance state. 

5. Assuming that OF is High for Write Cycle, Outputs are in a high impedance state 
during this period. 


6. These parameters are specified as follows and measured by using the load shown in 


Fig. 1. 

(A) tCOE, tOEE, toEW TCT UTE Output Enable Time 

(B) tcopD, topo, topw ccccccccccscoccccccs Output Disable Time 
CE1, OE 
WE, CE2 

(a) ; 
High | d a 
Dout ne == $3) ) OUTPUT DATA VALID High impedance 


UNKNOWN UNKNOWN 


TC55B88P/J—10, TC55B88P/J—12 


OUTLINE DRAWINGS 


Plastic DIP (DIP28—P—300B) 


UNIT in mm 


[7.62] 


_| 0.25*a, 9~15° 


3.3403 


WEIGHT : 2.03g (TYP.) 
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TC55B88P/J—10, TC55B88P/J—12 


OUTLINE DRAWINGS 


Plastic SOJ (SOJ28 —P —300A) 
UNIT in mm 


all 


8.4762, 


F 


WEIGHT : 0.83g (TYP.) 
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16,384 WORD x 4 BIT BICMOS STATIC RAM 


DESCRIPTION 


The TC55B417P/J is a 65,536 bits high speed static random access memory organized as 16,384 words 
by 4bits using BiCMOS technology, and operated from a single 5-volt supply. Toshiba’s high 
performance device technology provides both high speed and low power features with a maximum 
access time of 10ns/12ns and maximum operating current of 120mA at minimum cycle time. 

The TC55B417P/J also features an automatic stand-by mode. When deselected by Chip Enable (CE), 
the operating current is reduced to 10mA. 

The TC55B417P/J is suitable for use in cache memory where high speed/high density are required. 

The TC55B417P/J is packaged in a 24 pin standard plastic DIP and a 24 pin plastic SOJ, with 0.3 inch 


width for high density assembly. 


FEATURES 
e Fast access time: @ 5V single power supply : 
TC55B417P/J —10 10ns (MAX.) —10 : 5Vt5% / —12 : 5Vt10% 
TC55B417P/J —12 12ns(MAX.) ®& Directly TTL compatible : 
@ Low power dissipation: All Inputs and Outputs 
Operation 120mA(MAX.) @ Output buffer control : OF 
Standby 10mA(MAX.) © Package: TC55B417P : DIP24—P-—300B 
@ Fully static operation TC55B417J : SOJ24—P—300A 
PIN CONNECTION BLOCK DIAGRAM 
TC55B417P TC55B417J 
; CE 
— 
Ab oe & MEMORY 
Ar at CELL ARRAY ~~? Voo 
A8 © be ° 256x644 <—° GND 
pee —— w (65,536) 
3 Pay 
Allo {et 
Ai2°¢ \o——] 3 
: : 
asic Tea ow COLUMN 1/0 
_ ‘ CIRCUIT = [7_ 
ot Bs 
02 bw COLUMN es 
vOI-t++4+#—-T]  oecopeR 
vo4e ae 
PIN NAMES [atcecacanie 


| CE Chip Enable Input 
| OE | Output Enable input 
| Vpn | Power(+5v) 
——SND___t_Ground __ 


A0 Al A2 A3 AS AS 
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TC55B417P/J—10, TC55B417P/J—12 


MAXIMUM_ RATINGS 


re Powe inion id 
a 
Se 


DC RECOMMENDED OPERATING CONDITIONS (Ta =0~70°C) 


SYMBOL PARAMETER | mn, | 


p= to] 4750 | 5.0 | 5.25 


Power Supply Voltage 
Input High Voltage 


Input Low Voltage 


+ —3V Pulse Width : 10ns 


DC and OPERATING CHARACTERISTICS (Ta=0~70°C, - 10: Vpp =5V+5%/ -12: Vpp =5V t 10%) 


[svwao[ —_raraweren | ___verconomon [ww [vn | wan | ow 
Te a 
on [ovine gh irene | voneaev SSCs P| 
Mia [one tow ewe vaso SO P| 
to [ene atage cart | anor WE or BEV vorr=o—voo| = | - [20 | om 


tcycle = Min cycle, CE=Vi, See fm 
lout = OmA 120 mA 

Other Inputs = Vin/ Vit | Voo=5.5V | = 12 

CE= Vin [Voo = 5.25 | - 10| 

crortemetyy Pincaei| ~ | - | * | 
pico Aa ee 

Other Inputs = Vpp - 0.2V or 0.2V pe 

CAPACITANCE (Ta =25°C, f= 1.0MHz) 


SYMBOL PARAMETER TEST CONDITION UNIT 


Note : This parameter is periodically sampled and is not 100% tested. 


Operating Current 


Standby Current mA 
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TC55B417P/J—10, TC55B417P/J—12 


AC CHARACTERISTICS (Ta =0~70°C (4), -10:Vpp =5Vt5%/ -12: Vpp =5Vt 10%) 
READ CYCLE 


TC55B8417P/j) - 10 TC55B417P/j — 12 
SYMBOL PARAMETER UNIT 
Tn [ax | wai | wax 


wc [eee OCSC—C“*‘“S*S*srC SP 
0 
[co [ein trate acentine ——SSCSCS*~=“~‘“SCSSdY 
Se 
coe [ovept erate Tine vont@ SSS~i 
a a a 
a 
a a 
ton [oviut ata Hold Tine tom Addrew Gre |__| - [3 | - 
wu [etinsetecion to rower uptime Side | =] | 
wo lenin Dslesion to Power Gown Tine id Pe | - | 


WRITE CYCLE 


TCS55B417P/) - 10 TCS5B417P/J - 12 
SYMBOL PARAMETER UNIT 
pomin | max | min, | MAX. 


[ne [witeoeetime —OOCSC“‘“‘S*S*~sdSC( SY 
[tow [adres vad to ew etwie ——SSSC—~—~sS dP 
Tew [ohn table w ed otwine —SSC—~—sS P| 
SN 0 
Tin [Wit teovey tine Si 
ioew [Outout tnble Tine fom WE SCSC~sC 
teow [ovinut Diab ine tom WE ——SSCS~sSC Sid 
Se 
a 0 


AC TEST CONDITIONS Fig. 1 


SV SV 
Input Pulse Levels 3.0V/0.0V 
Input Pulse Rise and Fall Time | ans | 4802 4802 
VOpin VOpin 


Input Timing Measurement 1.5V 
Reference Levels : 
Output Timing Measurement 1.5V 
Reference Levels . 


CL= Ty 2552 CL = 5pF a 2552 


(For tcog. toee. tcop. 
topo, toew and toow) 
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TC55B417P/J—10, TC55B417P/J—12 


TIMING WAVEFORMS 


READ CYCLE (1) tee 
Dour High Impedance tcOE(s) ETON GR High Impedance 
WRITE CYCLE 1 (5) (WE Controlled Write) sie 


WW 


tOEE(6) 
tOEW(6) 


BSBA AAAS SOS 
BOOS ¢ = GOON 
OOOO! 3 3 OO 


‘oe © Git Ae cee 
OOK AO 
eeoeseseooooe 


« WMG OS 
a 
OUT ca ee — 


TC55B417P/J—10, TC55B417P/J—12 


Note: 1. WE is High for Read Cycle. 


2. Assuming that CE Low transition occurs coincident with or after WE Low transition, 


outputs remain ina high impedance state. 


3. Assuming that CE High transition occurs coincident with or prior to WE High transition, 


outputs remain in a high impedance state. 


4, The Operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 


linear feet per minute. 


5. The OE input can be held on low (Vj) in write cycle. 


6. These parameters are specified as follows and measured by using the load shown in Fig. 


ds 

(A) tcog,togeE,topw "''''' Output Enable Time 

(B) tcop,topo,topw "Output Disable Time 
CE, OF 
WE 

(A) (B) 
j High 

Dout High Impedance 0.2V Impedance 


OUTPUT DATA VALID 


UNKNOWN UNKNOWN 4 


D-13 


TC55B417P/J—10, TC55B417P/J—12 


OUTLINE DRAWINGS 


Plastic DIP (DIP24—P—300B) 


Unit in mm 


0~15S° 


Weight : 1.72g (Typ.) 
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TC55B417P/J—10, TC55B417P/J—12 


OUTLINE DRAWINGS 
Plastic SOJ (SOJ24—P—300A) 


Unit in mm 


15.88+0.12 


0.71 it 


7 Annita 


0.43 73-53 
o}0.1) 1910.18 W) 


0.8MIN 


1.27 


Weight : 0.72g (Typ.) 
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65,536 WORD x 4 BIT Bi CMOS STATIC RAM 


DESCRIPTION 


PRELIMINARY 


The TC55B464P/J is a 262,144 bits high speed static random accessmemory organized as 65,536 words 


by 4 bits using BiCMOS technology, and operated from a single 5-volt supply. 


technology and advanced circuit form provides high speed feature. 
The TC55B464P/J has low power feature with device control using Chip Enable (CE). 
The TC55B464P/J is suitable for use in cache memory where high speed is required. All Inputs and 


Outputs are directly TTL compatible. 


Toshiba’s BiCMOS 


The TC55B464P/J is packaged in a 24 pin standard DIP and SOJ with 300 mil width for high density 


surface assembly. 
FEATURES 
e Fast access time : 
TC55B464P/J —10 
TC55B464P/J —12 
TC55B464P/J —15 
e Low power dissipation 
Operation: TC55B464P/J —10 
TC55B464P/J —12 
TC55B464P/J —15 
Standby 


PIN CONNECTION 
TC55B464P 


S 
WwW 
> 
a 
O 
K 


(DIP) 


PIN NAMES 


TC55B464) 


10ns(MAX.) 
12ns(MAX.) 
15ns(MAX.) 


Package 


140mA(MAX.) 
140mA(MAX.) 
140mA(MAX.) 
15mA(MAX.) 


BLOCK DIAGRAM 


ROW 
ADDRESS 
BUFFER 


5V single power supply : 
Fully static operation 
All Inputs and Outputs : TTL compatible 


ROW 
DECODER 


F 


5V£10% 


TC55B464P ; DIP24—P—300B 
TC55B464J : SOJ24—P—300A 


MEMORY CELL 
ARRAY 


256x256x4 
(262,144) 


SENSE AMP. 


COLUMN 
a 
COLUMN 
ADDRESS BUFFER 


OUTPUT 
BUFFER 


‘\ 


[eno [ round 
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AS A7 AiO Al2 


A6 A8 All Al3 


TC55B464P/J—10, TC55B464P/J—12, TC55B464P/J—15 


MAXIMUM RATINGS 


a 
Se a 
[ie [ipivoupuivainge *davaeeo| 
Se 
[awe [satingtenpeeinestine dee 
a 
[rex oseningtenpeniwe oes 


* ; -3V with a pulse width of 10ns 


< 


= 


< 


DC RECOMMENDED OPERATING CONDITIONS (Ta =0~70°C) 


* : -3V with a pulse width of 10ns 


DC and OPERATING CHARACTERISTICS (Ta =0~70°C,Vpp = 5V + 10%) 


[smear | rwaneren | ter covomon [ww [rs [wan | uw 
Fin [input Leakage Current | Vin=0~Voo iC = |= | tt | 
| tio [Output Leakage Current | CE=Viy orWE=Vu, Vour=0~Voo | = | | #10 | A 
| ton [Output High Current [Von=2av— | wa | | oms | 
| tor [output Low current [Vososv || | - mal 


tcycle = Min cycle 
CE= Vir mA 
Other Inputs = VinWVit, lour = OMA 

CE=Vin 

30 
Other Inputs = Viy or Vi, 
mA 
CE = Vpp - 0.2V 
Other Inputs = Vop - 0.2V or 0.2V 


Operating Current 


Standby Current 
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TC55B464P/J—10, TC55B464P/J—12, TC55B464P/J—15 


CAPACITANCE (Ta = 25°C, f = 1.0MHz) 


SYMBOL PARAMETER TEST CONDITION am UNIT 


Input Capacitance Vin = GND 


Note: This parameter is periodically sampled and is not 100% tested. 


Seka OSA A = 
Standby pT tT trig impedance | toos 


*:HorlL 
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TC55B464P/J—10, TC55B464P/J—12, TC55B464P/J—15 


AC CHARACTERISTICS (Ta =0~70°C (1), Vpp =5V + 10%) 
READ CYCLE 


TC55B464P/J-10 | TCS5B464P/J-12 | TC55B464P/J-15 
SYMBOL PARAMETER UNIT 
Pn [wa [one [max [oan [ma 


jn Gre Tie Pet-[#[-[s|-[~ 
ne es eS EC AC 
To [etacewtie Ci Pw fp fp | 


ee 
Change 

| tcoe output enable time frome | 3 | - | 3 | - | 3 | = | os 
| teoo__ [output disable Time ome | = | os | - | 6 | - | 6 | os | 
iw [ein seecion woronerunting | 0 |- |e |-|e|-|-_ 
|__two__|chip Deselecion to Power down ime | - | 10 | - | 2 | - [is | os | 


WRITE CYCLE 


| TCS5B464P/)-10 | 10 | TCSSB464P/J-12 | TC55B464P/J-15 
SYMBOL PARAMETER UNIT 
pin. | max. | min. | max. | win. | MAX. 


ewe dP | ~  e ] | | 
cv |eveintewoewcrwie -f? t-]e]- ]»]-| = 
Tus [adsrewscuptine SSCs | Pe | Po] 
[ow latten vais oendeiwin i? | - fe ]-|»|-] 
twp Write Pulse Width fe | - | 7 | - | a | - | ow | 

twr Wit Recovery Time CE ee ES ee ee 
fomaseuptme dP ® | - |? | - fe ]- [= 
erate PP 
[cow owen toierinerom oe 1 |= fs )-[s1|-| 
[tow output visable time romwe | - | s | - | s | - | 6 | im | 


AC TEST CONDITIONS 


Input Pulse Levels 3.0V/0.0V 


Input Pulse Rise and Fall Time | ans 4802 4800 
Input Timing Measurement 1.5V VOpin VOpin 
Ref - erence Levels , 

CL= Ty 25502 CL= “Ty 2552 


Output Timing Measurement 1.5V 
Reference Levels ; 


(For tcoe, tcop, toew and topw) 
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TCS55B464P/J—10, TC55B464P/J—12, TC55B464P/J—15 


TIMING WAVEFORMS 


READ CYCLE (2) 


UNKNOWN UNKNOWN 


WRITE CYCLE 1(WE Controlled Write ) 
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TC55B464P/J—10, TC55B464P/J—12, TC55B464P/J—15 


WRITE CYCLE 2 (CE Controlled Write ) 


ADDRESSES 


tas 


High Impedance 


tos 
tou 
Din DATA IN STABLE 


TC55B464P/J—10, TC55B464P/J—12, TC55B464P/J—15 


Note:1. The operating temperature (.Ta) is guaranteed with transverse air flow exceeding 400 linear 
feet per minute. 
2. WE is High for Read Cycle. 


3. Assuming that CE Low transition occurs coincident with or after WE Low transition, 


Outputs remain in a high impedance state. 


4, Assuming that CE High transition occurs coincident with or prior to WE High transition, 


Outputs remain in a high impedance state. 
5. These parameters are specified as follows and measured by using the load shown in Fig. 1. 
(A) tcor, topEWw ‘""" Output Enable Time 


(B) tcop, topw °"” Output Disable Time 


a) 
mi 


High Impedance 


OUTPUT DATA VALID 


UNKNOWN 
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TC55B464P/J—10, TC55B464P/J—12, TC55B464P/J—15 


OUTLINE DRAWINGS 


Plastic DIP (DIP24 - P - 300B) 


UNIT in mm 


3.3+0.3 


Weight : 1.72g (Typ.) 


TC55B464P/J—10, TC55B464P/J—12, TC55B464P/J—15 


OUTLINE DRAWINGS 


Plastic SOJ (SOJ24 - P = 300A) 


UNIT in mm 


16.3MAX 
15.88+40.12 
0.71 705 
i 
WATTS Ty 
+0.07 
i coi] HS esoiee 


1.27 


Weight : 0.72g (Typ.) 


65,536 WORD x 4 BIT BICMOS STATIC RAM 


DESCRIPTION 


PRELIMINARY 


The TC55B465P/J is a 262,144 bits high speed static random access memory organized as 65,536 words 


by 4 bits using BiCMOS technology, and operated from a single 5-volt supply. 


Toshiba's BiCMOS 


technology and advanced circuit form provides high speed feature. 
The TC55B465P/J has low power feature with device control using Chip Enable (CE), and has Output 


Enable Input (OF) for fast memory access. 


The TC55B465P/J is suitable for use in cache memory where high speed is required. All Inputs and 


Outputs are directly TTL compatible. 


The TC55B465P/J is packaged in a 28 pin standard DIP and SOJ with 300 mil width for high density 


surface assembly. 


FEATURES 


@Fast access time: 


@ 5V single power supply : 5V+10% 


TC55B465P/J —10 10ns(MAX.) @ Fully static operation 
TC55B465P/J —12 12ns(MAX.) @ All Inputs and Outputs : TTL compatible 
TC55B465P/J —15 15ns(MAX.) © Output buffer control : OE 
@Low power dissipation @ Package 
Operation : TC55B465P/J —10 140mA (MAX..) TC55B465P : DIP28—P—300B 
TC55B465P/J —12 140mA (MAX.) TC55B465J : SOJ28—P—300A 
TC55B465P/J —15 140mA (MAX.) 
Standby 15mA (MAX.) 
PIN CONNECTION BLOCK DIAGRAM 
TC55B465P TC55B465, Ala 
: A113 


= > 
Lee) Ww 
> > 
a. a 
eo) fe) 
be i 


1 
2 
3 
4 
5 
6 
Ff 
8 
9 
10 
11 
12 
13 
14 


PIN NAMES 


[8E | Ovsput Enable input 
Power (+ 5V) 
| GND | Ground 


MEMORY CELL 


AS = 

A4 Q ARRAY —° Vo 
5° 256 x 256x4 —* 6nd 
Al <O (262,144) 

AO 


Ir. SENSE AMP 


COLUMN 
DECODER 


COLUMN 
ADDRESS BUFFER 


OUTPUT 
BUFFER 


A6 A8 A110 Al2 
A7 AY All Al5 


CLOOK 
GENERATOR 
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TC55B465P/J—10, TC55B465P/J—12, TC55B465P/J—15 


MAXIMUM _ RATINGS 


a 
a 
Ce 
Ce OT 
Press ee ee 


Tsolder Soldering Temperature - Time 


*; ~3V with a pulse width of 10ns 


DC RECOMMENDED OPERATING CONDITIONS (Ta=0~70°C) 


[sme [rn | om vm | wm | or 
ve | wmv i | 
Twn [reise | | te | 
TT [ionic em | 


*; -~3V with a pulse width of 10ns 


DC and OPERATING CHARACTERISTICS (Ta=0~70°C, Vpp=5V + 10%) 


Terao [rarer [verconomon [wm [ve [wax [un 
a a ee 
ie [own esas ivan | Reon oeavneiav vorwovm | - | - [eo [ a 
Sn eer Ce 
ex Joven ow cent [vaceoav Si PP 


tcycle = Min cycle, CE= Vi, 


Operating Current 
Other Inputs = Vin/ Vit, lour= OMA 


CE= Vin 
Other Inputs = Vin of Vit 


Standby Current 


CE = Vpp - 0.2V 
Other Inputs = Vpp — 0.2V or 0.2V 
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TC55B465P/J—10, TC55B465P/J—12, TC55B465P/J—15 


CAPACITANCE (Ta=25°C, f= 1.0MHz) 


SYMBOL PARAMETER TEST CONDITION UNIT 


Input/Output Capacitance 


Note: This parameter is periodically sampled and is not 100% tested. 


OPERATING MODE 


oe 
er 

[wie a 
[erence [| ee 
a Ce 


> Horl 
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TC55B465P/J—10, TC55B465P/J—12, TC55B465P/J—15 


AC CHARACTERISTICS (Ta=0~70°C(1) . Vpp=5V + 10%) 


READ CYCLE 


Caan wax [Min [MAK win [Max] 


ese EE SE 
| tace [Address access time |= | to | | | ts ns 
| to ee acestime T= fof | ef fs ns 
| toe [OE Accesstime | | | | | | os | 


pe eee 
Change 

<a Cee a 
| toce [Output Enable Time frome | ot | - | ot | - | ot | - | ons 
| toro _|Output Disable Time from OE | - =| 5 | - | 6 | - | 6 | os _| 
| teu _|Chip Selection to Power uptime _—s|_ 0 =| - | o | - | o | - | as _| 
|__teo __|Chip Deselection to Power Down Time | - | 10 | - { 12 | - | 15 | ns | 


WRITE CYCLE 


aa as 


[ine [ite eine ee 

eS a a ae A ee 
[tus [address set Uptine Sido (| - Po | - |e | - | 
[tow [addres Valid to end ofwate «dT? | - |e | - |e | - | | 
tw [Write puke width ——SSSSCiT i | dP 
wn [write Recovery Time Sid | PP pt | 
tos foatasetuptine ssid’ | |)? | Pe |] | 
SE 
toe [Output enable ine fom WE | 1 | - )1 | - t+] - | 
toow [output disable Time from We | - | s |- | «]-1.<« [=~ 


topw 


AC TEST CONDITIONS Fiq. 1 : 
pois sind -eieniaamieaaieeliliacheine eecenmces Vv 5V 


4800 4800 
VOpin VOpin 


CL = 30pF T 2552 CL=SpF T 


( For tcoe, toee. tcop, 
topo. toew and topw) 


2550 
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TC55B465P/J—10, TCS55B465P/J—12, TC55B465P/J—15 


TIMING WAVEFORMS 


READ CYCLE (2) 


trc 
ADDRESSES a, 


tou 


topo.6) 


tcoe(6) 
High Impedance 
Dout 


ese OUTPUT DATA VALID eee! 


ececececececess/, 
UNKNOWN 


WRITE CYCLE1 (5) (WE Controlled Write) 


taw 
tas 


ail 
m 


~~ i 


OOOO 
00.0.0, 0.0.0.0. 0.0-0-0-0-0-0-0.0.6.0.0.0.0.0 0 0-;, Ms Ce 9 °°?%>s eee !e eee 01010 0006 Te LF ME 0100100101010 0 1001008 
O00 0 0.0.02 2066660000000 000 @ Me es be © ©. © 6 6 6 ee 6 6 66 6 6 6 6 om Uhl Meee © © 66660 0S 6668 

XK peerererereres: te" 2, S505 SO OOOO III II III I, 


tos DH 
Din } DATA IN STABLE 


TC55B465P/J—10, TC55B465P/J—12, TC55B465P/J—15 


WRITE CYCLE2 (5) (CE Controlled Write) 


tas twr 


tew 
IW | 
sessesecorecate oot High Impedance 
Pou Soieeee 
UNKNOWN tos dics 
Din DATA IN STABLE | 


TC55B465P/J—10, TC55B465P/J—12, TC55B465P/J—15 


NOTE: 1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 

feet per minute. 

2. WE is High for Read Cycle. 

3. Assuming that CE Low transition occurs coincident with or after WE Low transition, Outputs 
remain in a high impedance state. 

4. Assuming that CE High transition occurs coincident with or prior to WE High transition, Outputs 
remain in a high impedance state. 

5. Assuming that OE is High for Write Cycle, Outputs are in a high impedance state during this 
period. 


6. These parameters are specified as follows and measured by using the load shown in Fig.1. 


(A) tcor, tokE, toEW °°" Output Enable Time 

(B) tcop, topo, topw °'"" Output Disable Time 
CE, OE 
WE 


0.2V 
High Impedance 


High Impedance 


OUTPUT DATA VALID 
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TC55B465P/J—10, TC55B465P/J—12, TC55B465P/J—15 


OUTLINE DRAWINGS 


Plastic DIP (DIP28 — P — 300B) 


Unit in mm 

tn 

Lod 

| l 

2S SS ES ee _ O Oe oO 

2: N 

ie) ~ 
») . =8 
mM Ss a] 

2 iy 

~s N 

a pa 


F 


35.4 max 


34.9+0.2 


0.95+0.1 


igus 


+ 
0.57 0.15510.25 @) 


4.15+0.3 


+0.3 


51 min | /3.5+0.2 


0 
3.3 


0.94 typ 


WEIGHT : 2.03g (Typ.) 


TC55B465P/J—10, TC55B465P/J—12, TC55B465P/J—15 


OUTLINE DRAWINGS 


Plastic SOJ (SOJ28 - P —- 300A) 


UNIT in mm 


WEIGHT : 0.83g (Typ.) 


32,768 WORD x 8 BIT BICMOS STATIC RAM PRELIMINARY 


DESCRIPTION 

The TC55B328P/J is a 262,144 bits high speed static random access memory organized as 32,768 words 
by 8 bits using BiCMOS technology, and operated from a single 5-volt supply. Toshiba's BiCMOS 
technology and advanced circuit form provide high speed feature. 

The TC55B328P/J has low power feature with device control using Chip Enable (CE), and has Output 


Enable Input (OE) for fast memory access. 

The TC55B328P/J is suitable for use in cache memory where high speed is required. All Inputs and 
Outputs are directly TTL compatible. 

The TC55B328P/J is packaged in a 28 pin standard DIP and SOJ with 300 mil width for high density 
surface assembly. 


FEATURES 


@ Fast access time: @ 5V single power supply : 5V+10% 
TC55B328P/J -10 10ns(MAX.) @ Fully static operation 
TC55B328P/J -12 12ns(MAX.) @ All Inputs and Outputs : TTL compatible 
TC55B328P/J -15 15ns(MAX.) @ Output buffer control : OE 
e@ Low power dissipation e Package 
Operation: TC55B328P/J-10 170mA (MAX.) TC55B328P : DIP28 —P—300B 
TC55B328P/J-12 170mA(MAX.) TC55B328J :SOJ28—P—300A 
TC55B328P/J-15 170mA (MAX.) 
Standby : 15mA (MAX.) 
PIN CONNECTION BLOCK DIAGRAM 
TC55B328P TC55B328) Ai3 © 
Ag © oc 
i : oc MEMORY CELL 
3 ne ui =8 ARRAY —? Vos 
; a2 : = Ou 256 x 128x8 <—© GND 
> Al co (262,144) 
5s AO o 
~ $ - V1 
> e oe 
VO2 © ae = = 
0 . és Se Gel leonldl 4 SENSE AMP rm 
O 10 2 iT i= E 
= : vos elt Ho oF 
= los VO5 © qu a 
12 vos ott HL es COLUMN fu 
14 von © Hae 
ne ars 
(SOJ) 
COLUMN ADDRESS 
BUFFER 


PIN NAMES 


A6 AQ All Ald 
A7 Al10 Ai2 


GENERATOR 


| OEY Output Enable Input _ 
Power (+ 5V) OF o -———4 _) 
| GND | Ground CE 
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TC55B328P/J—10, TC55B328P/J—12, TC55B328P/J—15 


MAXIMUM RATINGS 


a 
re 
a a 
a 


*; -3V with a pulse width of 10ns 


DC RECOMMENDED OPERATING CONDITIONS (Ta=0~70°C) 


a 
a 
a 
a 


*; -3V with a pulse width of 10ns 


DC and OPERATING CHARACTERISTICS (Ta=0~70°C, Vpp =5V + 10%) 


Tswmaor | ratawern—[_vareconomoy [wm [rn [wax | ow 
a a 
ie [ono nag cre | evr Erin rave voraomvee |= [= [ee [om 
ion | onan coven _[vorezay pe | 
raw ies 


Operating Current 


teycle = Mincycle, CE=Vj, 
Other Inputs = Viy/ Vj_,lout = OMA 


CE=Vin 
Other Inputs = Vin or Vit 


Standby Current 


CE = Vpp - 0.2V 
Other Inputs = Vpp — 0.2V or 0.2V 
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TC55B328P/J—10, TC55B328P/J—12, TC55B328P/J—15 


CAPACITANCE (Ta=25°C, f= 1.0MHz) 


SYMBOL PARAMETER TEST CONDITION UNIT 


Note: This parameter is periodically sampled and is not 100% tested. 


OPERATING MODE 


Read Output 


ee ee oe 


*;:;Horl 
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TC55B328P/J—10, TC55B328P/J—12, TC55B328P/J—15 


AC CHARACTERISTICS (Ta=0~70°C ), Vpp =5V + 10%) 
READ CYCLE 


sou ramen oe lant tae oe Le 
SYMBOL PARAMETER 
pre [ee Tome Ps [Ta | 


5 "| A oe a eS 
| to [CE Accestime | | to | Te | ss 
Tet doe ace ting es ee 
ton _|Ovtput data Hold Time from Address change {| 3 | - | 3 [| - [| 3 | - 
| tcor [Output Enable Time frome | | - | os | | T - 
| tcop [Output Disable Time frome | = | os | - | 6 | | 
| toe [Output Enable Time fromOE tt | = ft | | 
| tooo [Output bisable Time fromOE | | os | | 6 | 
| tev _|chip selection to Poweruptime ss |_ ao =| - | o | - | o | - | 
|_tro [chip Deselection to Power Down Time | - | so | - [iz | - | is | 


WRITE CYCLE 


Poo Twn Ln [Te | 
[_twe [write cycle Time 
ee Pee 
| tas [Address Set uptime | oo | | co | | co | 
ioe fastens eats ae 


Write Pulse Width 


Write Recovery Time 


tos [ata set vp tine Si eh | | PP | 
| toy [DataHold time | | | co | - | co | 
| toew Output Enable Time fromWe_ | sf Ts | Ts 
| toow Joutput disable time tromwe | - | os | - | 6 | - [is | 


AC_ TEST CONDITIONS Fig.1 


Input Pulse Levels 3.0V/0.0V 
Input Pulse Rise and Fall Time — 


Input Timing Measurement Reference 
Levels 

Output Timing Measurement Refer- 
ence Levels 


5V 5V 


4800 4802 
VOpin VOpin 


I 2550 C, = SpF a 2552 


(For tcoe. toee. tcop, topo. 
toew and topw) 


C, = 30pF 
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TC55B328P/J—10, TC55B328P/J—12, TC55B328P/J—15 


TIMING WAVEFORMS 


READ CYCLE (2) 


tre 
a: Sens 


UNKNOWN UNKNOWN 


WRITE CYCLE1 (5) (WE Controlled Write) 


ADDRESSES es 


na fre 
\ 


we D—RC0CDKLUH)K.$Mi 
| :;«K&K&«AWQ«&@Ci 


efotetatetatatateetatetatetatetatetetetetet fatatatatetatetatetaetattate tate tatetatetatete 
D etetetetetetetetetetetetetststeteteteretete *ePetetetetetetet er eretete ets etetetetsteteetetets 
T SOSCHOSESCECOE ESCO ESO SEES ES OOF SESE EEOOEEEEESECESEC SSE OS 
~ 2 2 Se 'o” ~ ete”. 5250 2525252 'e% e% 2 2 2 2 'e* o" ‘e* 2 2 % ‘e®, S2 re” o% 2 2 ‘e% ~~? * 2525052 2 %? o" 2 ‘e% 50 oy 
228888 SOSSE CEE ESE Se 6 © ORR ©6666 66 OOO OOD 
* Ox a 
Netereteteceterecetececererece.e-e.e erecerecere. ereveteletetecatetetelalerereereae.? 


Din DATA IN STABLE 


TC55B328P/J—10, TC55B328P/J—12, TC55B328P/J—15 


WRITE CYCLE2 (5) (CE Controlled Write) 


ADDRESSES 


twr 


tas 


CE 
High Impedance 
Dou See 
UNKNOWN ‘ ton 
DS 
Din DATA IN STABLE 


TC55B328P/J—10, TC55B328P/J—12, TC55B328P/J—15 


NOTE: 1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 


feet per minute. 
2. WE is High for Read Cycle. 


3. Assuming that CE Low transition occurs coincident with or after WE Low transition, 


Outputs remain in a high impedance state. 


4 Assuming that CE High transition occurs coincident with or prior to WE High transition, 


Outputs remain in a high impedance state. 


5. Assuming that OE is High for Write Cycle, Outputs are in a high impedance state during 


this period. 


6. These parameters are specified as follows and measured by using the load shown in Fig.1. 


(A) tcoE, tOEE, tOEW ...--ccececees Output Enable Time 
(B) taop, tODOs tODW «s<ccssceesass Output Disable Time 
CE, OE 
WE 
— A) B) 
High Impedance oi hl d 
| 
Dour : OUTPUT DATA VALID so evance 


0.2V 


UNKNOWN 
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TCS55B328P/J—10, TC55B328P/J—12, TC55B328P/J—15 


OUTLINE DRAWINGS 


Plastic DIP (DIP28 - P - 300B) 


UNIT in mm 


is] 
4 


35.4 Max 


34.9+0.2 


0.95+ 0.1 


4.15+0.3 


S51 win | 13.54+0.2 


0 


WEIGHT : 2.03g (Typ.) 
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TC55B328P/J—10, TC55B328P/J—12, TC55B328P/J—15 


OUTLINE DRAWINGS 


Plastic SOJ (SOJ28 — P - 300A) 


UNIT in mm 


WEIGHT : 0.839 (Typ.) 


32,768 WORD x 9 BIT BiCMOS STATIC RAM 


DESCRIPTION 


PRELIMINARY 


The TC55B329P/J is a 294,912 bits high speed static random access memory organized as 32,768 words 


by 9 bits using BiCMOS technology, and operated from a single 5-volt supply. 


Toshiba's BiCMOS 


technology and advanced circuit form provides high speed feature. 

The TC55B329P/J has low power feature with device control using Chip Enable (CE1/CE2), and has 
Output Enable Input (OE) for fast memory access. 
The TC55B329P/J is suitable for use in cache memory where high speed is required. All Inputs and 


Outputs are directly TTL compatible. 


The TC55B329P/J is packaged in a 32 pin standard DIP and SOJ with 300 mil width for high density 


surface assembly. 


FEATURES 


e@ Fast access time: @ 5V single power supply : 5V+10% 
TC55B329P/J —10 10ns (MAX.) @ Fully static operation 
TC55B329P/J —12 12ns (MAX.) @ All Inputs and Outputs : TTL compatible 
TC55B329P/J-—15  15ns(MAX.) ® Output buffer control : OE 
@ Low power dissipation e Package 
Operation: TC55B329P/J—10 170mA (MAX.) TC55B329P : DIP82—P—300 
TC55B3829P/J—12 170mA (MAX.) TC55B329J : SOJ32—P—300 
TC55B329P/J—15 170mA (MAX.) 
Standby 15mA (MAX.) 
PIN CONNECTION BLOCK DIAGRAM 
TC55B329P A130 
1 "| 320 Vop A9® “ - MEMORY 
2 2 3i0At4 fe ce us CELL ARRAY . 
3 3 30/)cE2 L, 8 +—° Vpp 
4 4 29)WE sis <5| | Sy 256 x 128x9 
6 6 S 270a9 ao a 
7 7 i 26DA10 vis 
8 8 — 250A11 01 © 
OE i 
9 9 > 240E 02 © ie 
10a 230A12 yo3e it 5 SENSE AMP. z 
119 220CE1 04 © TT ier Bow 
13” 20Nv0s | MOSS HITT] < Of 
14 isvo7 | MOST] COLUMN < @ 
vo7 TMT 1 6 
15 180/06 og ob DECODER ra 
16 1701/05 ena 


(SOJ) 


PIN NAMES 


er ca [openness 


a Output Enable Input 
[Vos | Power (sv 


COLUMN ADDRESS 
BUFFER 


A6 AB All Ala 
A7 A100 Ai2 


GENERATOR 


TCS55B329P/J—10, TC55B329P/J—12, TC55B329P/J—15 


MAXIMUM_RATINGS 


a 

a = ar 
a 
nse [sowing erpenine neo 
Cn [sage Toperive eee 
a 


* ; -3V with a pulse width of 10ns 


DC RECOMMENDED OPERATING CONDITIONS (Ta=0~70°C) 


Tsmwoc [manner im |e 
a ea 
Tin Yet visn vote ied nes | v 
a a ec 


: -3V with a pulse width of 10ns 


DC and OPERATING CHARACTERISTICS (Ta=0~70°C, Vpp =5V + 10%) 


SYMBOL PARAMETER TEST CONDITION min. | TYP, | MAX. | UNIT 
roa nag Gre ee 


CET = Vip, or CE2= Vii or OE = Vin, or WE = Vit 
lLo Output Leakage Current 
Vout = 9~Vop 


Te seein ces sew ee Ios 
Output Low Current Vor = 0.4V S38 | - | - | m | 


teycle = Min cycle, CET = V,, and CE2 = Viy 
170 mA 
Other Inputs = Viy/Vi_, lout=OmA 
CET = Viy or CEZ= Vi 
Other Inputs = Viy or Vit 
CET = Vpp - 0.2V or CE2 = 0.2V 
Other Inputs = Vpp — 0.2V or 0.2V 


Operating Current 


Standby Current 
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TC55B465P/J—10, TC55B465P/J—12, TCS55B465P/J—15 


NOTE: 1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 

feet per minute. 

2. WE is High for Read Cycle. 

3. Assuming that CE Low transition occurs coincident with or after WE Low transition, Outputs 
remain in a high impedance state. 

4. Assuming that CE High transition occurs coincident with or prior to WE High transition, Outputs 
remain in a high impedance state. 

5, Assuming that OE is High for Write Cycle, Outputs are in a high impedance state during this 
period. 


6. These parameters are specified as follows and measured by using the load shown in Fig.1. 


(A) tcoE, toEE, tOEW °""""’ Output Enable Time 

(B) tcop, topo, topw °*""" Output Disable Time 
CE, OE 
WE 


High Impedance 


OUTPUT DATA VALID 
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TC55B465P/J—10, TC55B465P/J—12, TC55B465P/J—15 


OUTLINE DRAWINGS 


Plastic DIP (DIP28 —- P - 300B) 


Unit in mm 
6 
Ww 
rr 
i 
© 
s N 
© ~ 
= of 
mM Ss a] 
: iy 
Ss N 
— 


> 


35.4 max 


34.9+0.2 


0.95+0.1 


iijiiee 


of 
0.57 0.151025 a) 


51 win | /3.5+0.2 
4.15+0.3 


0 


0.94 typ 


WEIGHT : 2.03g (Typ.) 
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TC55B465P/J—10, TC55B465P/J—12, TC55B465P/J—15 


OUTLINE DRAWINGS 


Plastic SOJ (SOJ28 — P - 300A) 


UNIT in mm 


WEIGHT : 0.83g (Typ.) 


32,768 WORD x 8 BIT BICMOS STATIC RAM PRELIMINARY 


DESCRIPTION 

The TC55B328P/J is a 262,144 bits high speed static random access memory organized as 32,768 words 
by 8 bits using BiCMOS technology, and operated from a single 5-volt supply. Toshiba's BiCMOS 
technology and advanced circuit form provide high speed feature. 

The TC55B328P/J has low power feature with device control using Chip Enable (CE), and has Output 
Enable Input (OE) for fast memory access. 

The TC55B328P/J is suitable for use in cache memory where high speed is required. All Inputs and 
Outputs are directly TTL compatible. 

The TC55B328P/J is packaged in a 28 pin standard DIP and SOJ with 300 mil width for high density 
surface assembly. 


FEATURES 


@ Fast access time: @ 5V single power supply : 5Vt10% 
TC55B328P/J -10 10ns(MAX.) @ Fully static operation 
TC55B328P/J -12 12ns(MAX.) @ All Inputs and Outputs : TTL compatible 
TC55B328P/J -15 15ns(MAX.) ©@ Output buffer control : OE 
@ Low power dissipation @ Package 
Operation: TC55B328P/J-10 170mA (MAX.) TC55B328P : DIP28 —P—300B 
TC55B328P/J -12 170mA (MAX.) TC55B328J :SOJ28 —P—300A 
TC55B328P/J-15 170mA (MAX.) 
Standby : 15mA (MAX.) 
PIN CONNECTION BLOCK DIAGRAM 
TC55B328P TC55B328) A13 © 
A8 © _ oc MEMORY CELL 
ae a 38 ARRAY > Tie 
A2 © 635 Ou 256 x 128x8 ae: ae 
a (262,144) 


=f = 
OOO 
WN — 


DATA INPUT 
BUFFER 


> 
Ww 
> 
a 
eo) 
= 


DATA OUTPUT 


BUFFER 


| 
if SENSE AMP 
COLUMN 
DECODER 
ar 


/08 
& H | COLUMN ADDRESS 
-- BUFFER 
PIN NAMES o } 
2 
uw A6 Ag All Aid 
A0~A14 Address Inputs i] A7 AIO Ai2 
/01~1/08 Data Inputs / Outputs 
r_t£ | chip Enable input 
| OWE Write Enable Input 
TE | Gatpin Frable Inpin a 
Vop Power ( + 5V) OE o = 
GND Ground CE A> CE 
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TC55B328P/J—10, TC55B328P/J—12, TC55B328P/J—15 


MAXIMUM _ RATINGS 


a 
re 
a 
a 


*; -3V with a pulse width of 10ns 


DC RECOMMENDED OPERATING CONDITIONS (Ta=0~70°C) 


a 
a 
a 
Te [ions ee | | oe 


*; -3V with a pulse width of 10ns 


DC and OPERATING CHARACTERISTICS (Ta=0~70°C, Vpp =5V + 10%) 


Tewweor |—varaweree [—verconomon wm [we [wa | ww 
Pe | mma intge coro [rene i fe 
ie [ono eee coent | eva rBRav ove voroven |= | = [e0 | m 
a 

eee ee rns 


Output Low Current 


tcycle = Min cycle, CE= Vj, 
Other Inputs = Viy/ Vj_,lout = OMA 


Operating Current 


CE=Vin 
Other Inputs = Vin, or Vit 


Standby Current 


CE = Vpp - 0.2V 
Other Inputs = Vpp — 0.2V or 0.2V 
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TC55B328P/J—10, TC55B328P/J—12, TC55B328P/J—15 


CAPACITANCE (Ta=25°C, f = 1.0MHz) 


SYMBOL PARAMETER TEST CONDITION UNIT 


Note: This parameter is periodically sampled and is not 100% tested. 


OPERATING MODE 


SS 
a 
[enews [nice |e 
ee a [te 


*s Hor & 
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TC55B328P/J—10, TC55B328P/J—12, TC55B328P/J—15 


AC CHARACTERISTICS (Ta=0~70°C "), Vpp =5V + 10%) 
READ CYCLE 


fom Toms Fm Tos fo. | 


|_tuc [Read cycle Time 

<a Ae SN SO Me 
| to | accesstime | | Pe ts 
oe 7 A 
[ton _[outeut baa Hold Time tom addres change [3 f - {3 = ts t= 
| tcor [Output enable Time frome | 3 | = | 8 | Ts | 
| tcop Output Disable Time frome | = | os | - | 6 | | 
| toe [Output Enable Time fromdE | ot | | tT | 
| tooo [Output bisable Time trom OE | | os | - | 6 | 
|_teyu__|Chip Selection to Power uptime | oo |) - | oo | - | oo | - | 
| tro |chip Deselection to Power Down Time | - | to | - [iz | - | is | 


WRITE CYCLE 


fos Tw [Tv | 
8 ee Se ae 
Tuas laderes setuptine [|e | - [|e] |. | 
Tonos i tte 


Write Pulse Width 


Write Recovery Time 
Data Set Up Time 
tou Data Hold Time 


[Data Hold Time 
| toew [Output Enable Time fromwe | tf - | os | - [os | - 
| toow [Output Disable Time fromWe | - | os | - | 6 | - | 6 


AC _ TEST CONDITIONS Fiq.1 


Input Pulse Levels 3.0V/0.0V 
Input Pulse Rise and Fall Time —— 


Input Timing Measurement Reference 
Levels 

Output Timing Measurement Refer- 
ence Levels 


5V 5V 


4802 4800 
VOpin VOpin 


C, = 30pF T 2552 C.=5pF a 2552 


(For tcoe, toes. tcop, topo. 
toew and topw) 
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TC55B328P/J—10, TC55B328P/J—12, TC55B328P/J—15 


TIMING WAVEFORMS 


READ CYCLE (2) 


ADDRESSES eee 
ton 


toee(6) topo(6) 


High Impedance ESN Seen 
Cour ——— Soe OUTPUT DATA VALID Set 


UNKNOWN UNKNOWN 


WRITE CYCLE1 (5) (WE Controlled Write) 


ADDRESSES ne 
A 


OS OH 
Din DATA IN STABLE 


TC55B328P/J—10, TC55B328P/J—12, TC55B328P/J—15 


WRITE CYCLE2 (5) (CE Controlled Write) 


ADDRESSES 


: Sasa ——— 
OUT eS 
UNKNOWN “oH 


tos 


Din DATA IN STABLE 


TC55B328P/J—10, TC55B328P/J—12, TC55B328P/J—15 


NOTE: 1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 
feet per minute. 
2. WE is High for Read Cycle. 


3. Assuming that CE Low transition occurs coincident with or after WE Low transition, 


Outputs remain in a high impedance state. 
4 Assuming that CE High transition occurs coincident with or prior to WE High transition, 


Outputs remain in a high impedance state. 


5. Assuming that OE is High for Write Cycle, Outputs are in a high impedance state during 


this period. 


6. These parameters are specified as follows and measured by using the load shown in Fig.1. 


(A) 008, tOEE, tOBW <i sesiscascass Output Enable Time 
(B) tGOD, tODO; tODW casvcseuscvaes Output Disable Time 
CE, OE 
WE 
a. B) 
High Impedance i 
Dout = OUTPUT DATA VALID SS 


D-43 


TCS55B328P/J—10, TC55B328P/J—12, TC55B328P/J—15 


OUTLINE DRAWINGS 


Plastic DIP (DIP28 — P — 300B) 


UNIT in mm 


7.62 
| 025% , 
L casy 0~15 


35.4 Max 
34.9+0.2 
0.95+0.1 
f SS 
i — 
Ww) - 
aaa a aAHTTaaTatatatalanr 3 lm 
; | | £0.1 | i 
Ss +l 
ee, ~m 
wy aa) 
oO 
1240.1 |] 0.54016 —5em 
0.94 Ve —— 


WEIGHT : 2.03g (Typ.) 
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TC55B328P/J—10, TC55B328P/J—12, TC55B328P/J—15 


OUTLINE DRAWINGS 


Plastic SOJ (SOJ28 - P —- 300A) 


UNIT in mm 


WEIGHT : 0.83g (Typ.) 


32,768 WORD x 9 BIT BICMOS STATIC RAM PRELIMINARY 


DESCRIPTION 

The TC55B329P/J is a 294,912 bits high speed static random access memory organized as 32,768 words 
by 9 bits using BiCMOS technology, and operated from a single 5-volt supply. Toshiba's BiCMOS 
technology and advanced circuit form provides high speed feature. 

The TC55B329P/J has low power feature with device control using Chip Enable (CE1/CE2), and has 


Output Enable Input (OE) for fast memory access. 
The TC55B329P/J is suitable for use in cache memory where high speed is required. All Inputs and 


Outputs are directly TTL compatible. 
The TC55B329P/J is packaged in a 32 pin standard DIP and SOJ with 300 mil width for high density 


surface assembly. 


FEATURES 


@ Fast access time: @ 5V single power supply : 5Vt10% 
TC55B329P/J —10 10ns (MAX.) @ Fully static operation 
TC55B329P/J —12 12ns (MAX.) @ All Inputs and Outputs : TTL compatible 
TC55B329P/J-—15 15ns(MAX.) @ Output buffer control : OE 
@ Low power dissipation @e Package 
Operation: TC55B329P/J—10 170mA (MAX.) TC55B329P : DIP32—P—300 
TC55B3829P/J—12 170mA (MAX.) TC55B329J : SOJ32—P—300 
TC55B329P/J—15 170mA (MAX.) 
Standby : 15mA (MAX.) 
PIN CONNECTION BLOCK DIAGRAM 
TC55B329P A130 
| gall Von AIO x MEMORY 
2 2 31 ai4 aol oc = CELL ARRAY 
3 3 301 CE2 a S| 130 +——© Voo 
4 4 290WE A3 qs; 18¥ 256 x 128x9 
5 5 28))A13 pee al See (294,912) ee 
6 6 S 2709 n* « 
7 7 iw 260A10 A0 
8 8 — 250A11 01 © 
ts) 9 241] OE 1/02 © _ 
10a 23A12 5 2 
110 2201 o & are 
125 21009 —u 5 = 
13 2001/08 <5 “2 
14. 191/07 ; a COLUMN a 
15 18) 1/06 a DECODER ra) 
16 171)/05 


(SOJ) 


PIN NAMES 


er cer [pee os 


A6 AB All Al4 
A7 A100 Ai2 


a 
vee [romero de == 
eno [orem dr og 


TCS55B329P/J—10, TC55B329P/J—12, TC55B329P/J—15 


MAXIMUM _ RATINGS 


a a 
ee = 

Input/Output Voltage — 0.5*~Vpp + 0.5 [oe 
as | seeing tenpentve Te Yoda 
Ng a 
Ton [opvaing tenpeaure Yes 


* ; =-3V with a pulse width of 10ns 


DC RECOMMENDED OPERATING CONDITIONS (Ta=0~70°C) 


Tsmwoc [ramen Sime 
a 
Tan Yet visnvetage ind ees |v 
ae a 


* ; =3V with a pulse width of 10ns 


DC and OPERATING CHARACTERISTICS (Ta=0~70°C, Vpp =5V + 10%) 


SYMBOL PARAMETER TEST CONDITION min. | Tye, | MAX. UNIT 


CET = Vin Or CE2= Vi, or OE = Vin or WE= Vit 
lLo Output Leakage Current +10 pA 
Vout = 9~Vpp 


teycle = Min cycle, CET = Vy, and CE2=Viy 
170 mA 
Other Inputs = Viy/Vi_, lout=OmA 
CET = Vin or CE2= Vit 
Other Inputs = Viy or Vit 
CET = Vpp — 0.2V or CE2 = 0.2V 
Other Inputs = Vpp — 0.2V or 0.2V 


Operating Current 


Standby Current 
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TC55B329P/J—10, TC55B329P/J—12, TC55B329P/J—15 


CAPACITANCE (Ta=25°C, f= 1.0MHZ) 


SYMBOL PARAMETER TEST CONDITION UNIT 


Note: This parameter is periodically sampled and is not 100% tested. 


OPERATING MODE 


a 
wie et 

Standby 
pt High impedance | toos | 


*;Horl 
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TC55B329P/J—10, TC55B329P/J—12, TC55B329P/J—15 


AC CHARACTERISTICS (Ta =0~70°C ') Vpp = 5V + 10%) 
READ CYCLE 


aT ma 10 | TCS5B329P/J) - 12 Ma 15 
SYMBOL PARAMETER “MAX. | MIN. | MAX. | UNIT 


Address Access Time 
CET Access Time 
CE2 Access Time 
5 


ps | - | 3 
Tie [ouput tne Tie ton ereee pp 
| too [Output Disable Time from CET or cez_ | - =| os | - | 6 | - | 6 | 
[tore [Output Enable Time from OF |} | - | ot | - Tt 
| tooo [Ouput Disable Time from Oz | = | st eH 
[is [ie seein err twee pe pe | 
|_tvo [chip Desetection to Power Down time |] = | 10 | = | 2 | - | 8 | 


WRITE CYCLE 


TC55B329P/)- 10 | TC55B329P/J - 12 | TCS5B329P/J - 15 


PARAMETER MAX. T MIN. MAX. 
Ce [wie ee 
[tow [thie fabiew endofwrte Sid? | ~ fe] 2 
Tus [Aderessetuptine dP | fe] te] 
tw [Adare valid w endofwine id? | ~ |e | - |? | - 
Twn [wine Fase wate dP | PT 
wom [wine tere tine Sd] #} | | - f | 
tor [Pow servetine dT *@ | [7 t- fs] 
tor [Pow tostine ———SSSCSCSCi oT Pe PH Pp | 
ioew [Ouinut trove Tine tom WE dT} | | - fs | 
[toon [Ouest Oiniie Tine rom We——SSCid| ~ P|] - te | - te 


AC TEST CONDITIONS Fig.1 


Input Pulse Levels 3.0V/0.0V 
Input Pulse Rise and Fall Time in 


Input Timing Measurement Reference 
Levels 

Output Timing Measurement Refer- 
ence Levels 


na 


UNIT 


5V 5V 


4802 4802 
Opin Opin 


(For tcog, toes, tcop, topo, 
toew and topw) 


C, = 30pF 
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TCS55B329P/J—10, TC55B329P/J—12, TC55B329P/J—15 


TIMING WAVEFORMS 


READ CYCLE (2) 


ADDRESSES 


ee = =i 


a as 


Sens OUTPUT DATA VALID a 


UNKNOWN UNKNOWN 


i 


WRITE CYCLE1 (5) (WE Controlled Write) 


ADDRESSES 


WE z= NE 
cer :;C€«=C€«€=€«Cd«C © toy 


oreo Pe Pe eer eCetererer eevee en a a ns baer erererer eee er eres 


OOOO) 
OO OO 
oseceatetatetete tate tete!, eM e%eteterete”, See 
ooo OO OI I OI 


“UNKNOWN : 
ive ist UNKNOWN 


I eee ee ie em cen nara seman sen en 
Din DATA IN STABLE 


TC55B329P/J—10, TC55B329P/J—12, TC55B329P/J—15 


WRITE CYCLE2 (5) (CE1 Controlled Write) 


twe 


ADDRESSES 


we a a MMMMMMMM@M@ll 


_ = 
cei i 


High Impedan 


UNKNOWN 


WRITE CYCLE 3 (5) (CE2 Controlled Write) 
7 (OR WTI: 
CE2 Uy 


BA \\ VIII 


tcoe(6) 


Dout 


UNKNOWN 


Din DATA IN STABLE 


High Impedance 


TC55B329P/J—10, TC55B329P/J—12, TC55B329P/J—15 


NOTE: 1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 


feet per minute. 
2. WE is High for Read Cycle. 


3. Assuming that CE1 Low transition or CE2 High transition occurs coincident with or after 


WE Low transition, Outputs remain in a high impedance state. 


4 Assuming that CE1 High transition or CE2 Low transition occurs coincident with or prior 


to WE High transition, Outputs remain in a high impedance state. 


5. Assuming that OE is High for Write Cycle, Outputs are in a high impedance state during 


this period. 
6. These parameters are specified as follows and measured by using the load shown in Fig.1. 
(A) tcCOE, tOEE, tOEW ..-cceeeeeeees Output Enable Time 


(B) teop, topo, tODW «..n0nscceccess Output Disable Time 


CE1, OE 
E, ioe 
(A) 
High Impedance "" — High Imped 
DouT == O3v ) OUTPUT DATA VALID 2 Eence 
UNKNOWN UNKNOWN | ¢ °2V 
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TC55B329P/J—10, TC55B329P/J—12, TC55B329P/J—15 


OUTLINE DRAWINGS 


Plastic DIP (DIP32-P-300) 


UNIT in mm 


7.62 


40.5 max 


40.0 + 0.2 


iia 


YY I ee 


+0. 
i 


51 win} 13.5+0.2 
4.15+0.3 
3+0.3 


0 
3 


© 
ut 
+ 
© 
ss 
by | 
a 


0.95 tre 


WEIGHT: —g (TYP.) 
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TC55B329P/J—10, TC55B329P/J—12, TC55B329P/J—15 


OUTLINE DRAWINGS 
Plastic SOJ (SOJ32 — P -— 300) 
UNIT in mm 


0.43+0. . 
4320-1 7510.18 @) 


WEIGHT : 0.90g (TYP.) 
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262,144 WORD x 4 BIT BiCMOS STATIC RAM 


DESCRIPTION 


PRELIMINARY 


The TC55B4256P/J is a 1,048,576 bits high speed static random access memory organized as 262,144 
words by 4 bits using BiCMOS technology, and operated from a single 5-volt supply. Toshiba's 
BiCMOS technology and advanced circuit form provide high speed feature. 

The TC55B4256P/J has low power feature with device control using Chip Enable (CE). 

The TC55B4256P/J is suitable for use in various application systems where high speed is required as 
cache memory, high speed storage, main memory, and so on. All Inputs and Outputs are directly TTL 


compatible. 


The TC55B4256P/J is packaged in a 28 pin standard DIP and SOJ with 400 mil width for high density 


surface assembly. 
FEATURES 


e Fast access time : 


TC55B4256P/J —12 12ns (MAX.) 
TC55B4256P/J —15 15ns (MAX.) 
TC55B4256P/J —20 20ns (MAX.) 


e Low power dissipation 


Operation: TC55B4256P/J-—12 130mA (MAX.) 
TC55B4256P/J —15 130mA (MAX.) 
TC55B4256P/J —20 130mA (MAX.) 

Standby : 10mA (MAX.) 


PIN CONNECTION 
TC55B4256P TC55B4256) 


1 
2 
3 
4 
5 
6 
7 
8 
9 


(TOP VIEW 


A0~A17 Address Inputs 
/01~1/04 Data Inputs/ Outputs 


BLOCK 


DIAGRAM 


A8 


A0 


01 © 


04 © 
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5V single power supply : 5V£10% 
Fully static operation 
All Inputs and Outputs : TTL compatible 
Package 
TC55B4256P : DIP28—P—400A 
TC55B4256J : SOJ28—P—400 


MEMORY CELL ih Yan 
ARRAY 


512xK512x4 -—° GND 
(1, ae 


R ee | V0 R 
CIRCUIT 
Pr i COLUMN >. 
DECODER 


eee 
eee BUFFER 


TC55B4256P/J—12, TC55B4256P/J—15, TC55B4256P/J—20 


MAXIMUM RATINGS 


a 


: —3V with a pulse width of 10ns 


DC RECOMMENDED OPERATING CONDITIONS (Ta=0~70°C) 


SYMBOL. PARAMETER 


Vit 


+ ;—3V with a pulse width of 10ns 


DC and OPERATING CHARACTERISTICS (Ta=0~70°C, Vpp = 5V + 10%) 


tcycle = Min cycle, CE=Vy_, lout=OmA 
Operating Current y I Sy iL, lout=Om 
Other Inputs = Viy/ Vir 


Te C=, he np p= [= [= 
Standby Current CE = Vop - 0.2V mA 
Other Inputs = Vpp - 0.2V or 0.2V 
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vation vote Pear 
io | torent varee | eaves 


Trew] ramwe | vereouren fem | oe [ome [or 
jw __[input Leakage current | Vin=0~Voo | =| =| tt |v 
[ton [Output igh current | Vow=2av | 4 | = | | | ma | 
[to __fourpur tow current [voroev | | |= | ma 
Sa a 


TC55B4256P/J—12, TC55B4256P/J—15, TC55B4256P/J—20 


CAPACITANCE (Ta =25°C, f= 1.0MHz) 


SYMBOL PARAMETER TEST CONDITION pmax. | UNIT | 


Note : This parameter is periodically sampled and is not 100% tested. 


TRUTH TABLE 


re 

ee 
aaa SON MSNA See Se SN 
a SS 


* High or Low 
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TC55B4256P/J—12, TC55B4256P/J—15, TC55B4256P/J—20 


AC CHARACTERISTICS (Ta=0~70°C ), Vpp =5V + 10%) 
READ CYCLE 


SYMBOL PARAMETER 


trc Read Cycle Time 


TC55B4256P/) - 12 | TC55B4256P/) - 15 | TC55B4256P/) - 20 


Address Access Time 


= 
To |ehiptntie ces tine SiC Pl 
Tce louout tnbie tine tome id | Pe PP 
cop output diate Tine tone SCid Pe | pp 
tox [output Data ld Tne tom Addon Gomme [a | - [a | - | | -_ 


WRITE CYCLE 


TC55B4256P/) — 12 | TCS55B4256P/J - 15 | TCS5B4256P/J - 20 
SYMBOL PARAMETER UNIT 
Fan [max | man [ wax [wn | ma 


Toxw foun ete tine tome PP | 
oom [ouput ouabe tine rome Sid SP | PP 


AC TEST CONDITIONS Fig. 1 
5V 5V 
Input Pulse Levels 3.0V/0.0V 
Input Pulse Rise and Fall Time 4800 4800 
Opin V/Opin 


Cl= Ty 2552 CL = 5pF a 


(For tcoe, tcop. 


D-60 


2550 


toew and topw) 


TC55B4256P/J—12, TC55B4256P/J—15, TC55B4256P/J—20 


TIMING WAVEFORMS 


READ CYCLE ()) ie 
c WWW Y Yj CH 


WRITE CYCLE 1 (WE Controlled Write) ore 


& WO (Ula lll 


tAW 


tAS 


sii WS N 
bt ok toewis) a 
ENE LEEE Reena eres (2) oe Rae BEEN HIGHIMPEDANCE | = | URRROCRORS 


RRR ARRAN 'o 525 FORK ID | Le} RRS RR I. KR RS 


D slosesocesececetees I RK KI, OL I UNIROSS OSD SE OO OCOD 
OUT SBoSRE RRs ee meee 


Bin ees IN STABLE 


WRITE CYCLE 2 (CE Controlled Write) 


= CD 
FE KKGWI, >| MV//V@CZ_XTMMw 
Beas oo | CEES HIGH IMPEDANCE 


tos tDH 
Din DATA IN STABLE 
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TC55B4256P/J—12, TC55B4256P/J—15, TC55B4256P/J—20 


Note: 


1. WE is High for Read Cycle. 


2. Assuming that CE Low transition occurs coincident with or after WE Low transition, outputs 


remainina high impedance state. 


3. Assuming that CE High transition occurs coincident with or prior to WE High transition, outputs 


remain in a high impedance state. 


4. The Operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 


feet per minute. 


5. These parameters are specified as follows and measured by using the load shown in Fig. 1. 


(A) tcor, tozw tssssseeesee  Qutput Enable Time 
(B) tcop, topw sssoreessees  Qutput Disable Time 
CE 
) 
WE 7 
(A) (B) 
j High 
Dout 0.2v Impedance 


High Impedance 
OUTPUT DATA VALID 


UNKNOWN UNKNOWN 4 
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TC55B4256P/J—12, TC55B4256P/J—15, TC55B4256P/J—20 


OUTLINE DRAWINGS 


Plastic DIP (DIP28 —P —400A) 


Unit in mm 


10.16. 


35.4MAX 


L 


AE 


4.15+0.3 


0.51MIN |] 3.540.2 


3.3+0.3 


10.25 (My 


0.94TYP 554 
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TC55B4256P/J—12, TC55B4256P/J—15, TC55B4256P/J—20 


OUTLINE DRAWINGS 


Plastic SOJ (SOQJ28 —P — 400) 


Unit in mm 


262,144 WORD x 4 BIT BICMOS STATIC RAM PRELIMINARY 


DESCRIPTION 

The TC55B4257P/J is a 1,048,576 bits high speed static random access memory organized as 262,144 
words by 4 bits using BiCMOS technology, and operated from a single 5-volt supply. Toshiba's 
BiCMOS technology and advanced circuit form provide high speed feature. 

The TC55B4257P/J has low power feature with device control using Chip Enable (CE), and has Output 
Enable Input (OE) for fast memory access. 

The TC55B4257P/J is suitable for use in various application systems where high speed is required as 
cache memory, high speed storage, main memory, and so on. All Inputs and Outputs are directly TTL 


compatible. 
The TC55B4257P/J is packaged in a 32 pin standard DIP and SOJ with 400 mil width for high density 


surface assembly. 


FEATURES 
e Tast access time : e 5V single power supply : 5V£+10% 
TC55B4257P/J —12 12ns(MAX.) ¢@ Fully static operation 
TC55B4257P/J —15 15ns(MAX.) ©@ All Inputs and Outputs : TTL compatible 
T'C55B4257P/J — 20 20ns(MAX.) © Output buffer control ;: OF 
@ 


e Low power dissipation Package 
Operation: TC55B4257P/J—12 130mA (MAX.) TC55B4257P : DIP32—P—400 
TC55B4257P/J —15 130mA (MAX.,) TC55B4257J : SOJ32—P—400A 
TC55B4257P/J —20 130mA (MAX.) 
Standby : 10mA (MAX.) 
PIN CONNECTION BLOCK DIAGRAM 
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TC55B4257P/J—12, TC55B4257P/J—15, TC55B4257P/J—20 


MAXIMUM RATINGS 


SYMBOL ITEM RATING UNIT 
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+: —3V with a pulse width of 10ns 


DC RECOMMENDED OPERATING CONDITIONS (Ta =0~70°C) 


Power Supply Voltage 


——— Input Low Voltage 


+: Lott | = a pulse a a 10ns 


DC and OPERATING CHARACTERISTICS (Ta=0~70°C, Vpp = 5V + 10%) 


SYMBOL PARAMETER TEST CONDITION ed BS a Ce UNIT 


lon Output tine ore Current Von = 2.4V see RE A 


ooparenneaoengs Low Current 


i 


Fo | Output | Output Leakage Current Current CE = Vin or WE = Vy, or OE = Vin, Vout =9~Vopp 


tcycle = Min cycle, CE=Vy, loutsOmA 
Operating Current mA 
Other Inputs = Viy/ Vir 
CE = Vin 
Other Inputs = Vin/ Vit 
— mA 
CE = Vpp - 0.2V 
Other Inputs = Vpp - 0.2V or 0.2V 


Standby Current 
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TC55B4257P/J—12, TC55B4257P/J—15, TC55B4257P/J—20 


CAPACITANCE (Ta=25°C, f = 1.0MHz) 


Note : This parameter is periodically sampled and is not 100% tested. 


TRUTH TABLE 
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TC55B4257P/J—12, TC55B4257P/J—15, TC55B4257P/J—20 


AC CHARACTERISTICS (Ta =0~70°C 4), Vpp = 5V + 10%) 
READ CYCLE 


TC55B4257P/J - 12 | TCSSB4257P/) - 15 | TCS5B4257P/J - 20 
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WRITE CYCLE 
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SYMBOL PARAMETER 
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AC TEST CONDITIONS Fig. 1 
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Input Pulse Levels 3.0V/0.0V 
Opin Opin 
- CL = 30pF 2550 CL = 5SpF 
Output Timing Measurement . ° 
Reference Levels 
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TC55B4257P/J—12, TC55B4257P/J—15, TC55B4257P/J—20 


TIMING WAVEFORMS 


READ CYCLE (1) 


IAW IJ CL. 
o KY |__e 


WRITE CYCLE 1 (5) (WE Controlled Write) 
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WRITE CYCLE 2 (5) (CE Controlled Write) 
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TC55B4257P/J—12, TC55B4257P/J—15, TC55B4257P/J—20 


Note : 


1. WE is High for Read Cycle. 


2. Assuming that CE Low transition occurs coincident wilh or after WE Low transition, outputs 


remainina high impedance state. 


3. Assuming that CE High transition occurs coincident with or prior to WE High transition, outputs 


remain in a high impedance state. 


4. The Operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 


feet per minute. 
5. The OE input can be held on low(Vj,) in write cycle. 


6. These parameters are specified as follows and measured by using the load shown in Fig. 1. 


(A) tcor, tozg, torw rrsseeseseee  Qutput Enable Time 

(B) tcop, topo, topw rrseseseeees  Qutput Disable Time 
CE, OE 
— j 
WE 

(A) (B) 
j High 

Dour 0.2v Impedance 


High Impedance 
OUTPUT DATA VALID 


UNKNOWN UNKNOWN 4 
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OUTLINE DRAWINGS 


Plastic DIP (DIP32 —P —400) 


Unit in mm 
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OUTLINE DRAWINGS 


Plastic SOJ (SOJ32 —~P— 400A) 
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131,072 WORD x 8 BIT BICMOS STATIC RAM PRELIMINARY 


DESCRIPTION 


The TC55B8128P/J is a 1,048,576 bits high speed static random access memory organized as 131,072 
words by 8 bits using BiCMOS technology, and operated from a single 5-volt supply. Toshiba's 
BiCMOS technology and advanced circuit form provide high speed feature. 

The TC55B8128P/J has low power feature with device control using Chip Enable (CE), and has Output 


Enable Input (OE) for fast memory access. 


The TC55B8128P/J is suitable for use in cache memory where high speed is required. All Inputs and 


Outputs are directly TTL compatible. 


The TC55B8128P/J is packaged in a 32 pin standard DIP and SOJ with 400 mil width for high density 


surface assembly. 


FEATURES 


e Fast access time : e 5V single power supply : 5V£10% 
TC55B8128P/J —12 12ns(MAX.) ¢@ Fully static operation 
TC55B8128P/J —15 15ns(MAX.) @ All Inputs and Outputs : TTL compatible 
TC55B8128P/J —20 20ns(MAX.) © Output buffer control : OF 
® Low power dissipation e Package 
Operation: TC55B8128P/J—12 150mA (MAX.) TC55B8128P : DIP32—P—400 
TC55B8128P/J—15 150mA (MAX.) TC55B8128J : SOJ32—P—400A 
TC55B8128P/J —20 150mA (MAX.) 
Standby : 10mA (MAX.,) 


PIN CONNECTION 
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MAXIMUM RATINGS 
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DC RECOMMENDED OPERATING CONDITIONS (Ta=0~70°C) 
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+: —3V with a pulse width of 10ns 


DC and OPERATING CHARACTERISTICS (Ta=0~70°C, Vpp = 5V + 10%) 
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Standby Current 


D-74 


TC55B8128P/J—12, TC55B8128P/J—15, TC55B8128P/J—20 


CAPACITANCE (Ta = 25°C, f = 1.0MHz) 


Note : This parameter is periodically sampled and is not 100% tested. 


TRUTH TABLE 
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TC55B8128P/J—12, TC55B8128P/J—15, TC55B8128P/J—20 


AC CHARACTERISTICS (Ta =0~70°C 4), Vpp =5V + 10%) 
READ CYCLE 


PARAMETER 


| tae Read Cycle Time 
Address Access Time 
_— Chip Enable Access Time 


Output Enable Access Time 


tcog | Output Enable Time from CE 
tcoo_| Output Disable Time from TE -- {6 | - | 7] - [e 
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WRITE CYCLE 


| TC55B8128P/) - 12 - 12 | TC55B8128P/J - 15 | TC55B8128P/) - 20 
_ _— ee _ 


ac Pulse Width eee ae aoe ee 


rr Address Valid to End of Write po | - foo | - fP f - 
—s Address Set Up Time po | - fo | - | o | - 
Write Recovery Time re ee ee ee ee 


Output Enable Time from WE ee ee ee 


Toro Tn rs ee a 


AC TEST CONDITIONS Fig. 1 


5V 5V 
Input Pulse Levels 3.0V/0.0V 
Input Pulse Rise and Fall Time — 4802 4800 
Opin V/Opin 


Input Timing Measurement 
Reference Levels 

Output Timing Measurement 
Reference Levels 
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TIMING WAVEFORMS 


( ® (1) 
READ CYCLE _ 


tcOE(6) 


Dout 


WRITE CYCLE 1 (5) (WE Controlled Write) 
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WRITE CYCLE 2 (5) (CE Controlled Write) 


a 
ADDRESS he 
tAS 
CE | 


= COW | A 


Bout EEE HIGH IMPEDANCE 
‘Ds DH, 


Din DATA IN STABLE 4 


TC55B8128P/J—12, TC55B8128P/J—15, TC55B8128P/J—20 


Note : 

1. WE is High for Read Cycle. 

2. Assuming that CE Low transition occurs coincident with or after WE Low transition, outputs 
remain ina high impedance state. 

3. Assuming that CE High transition occurs coincident with or prior to WE High transition, outputs 
remain in a high impedance state. 

4, The Operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 
feet per minute. 

5. The OE input can be held on low(Vj) in write cycle. 


6. These parameters are specified as follows and measured by using the load shown in Fig. 1. 


(A) tcor, toEE, torw resereseveee  Qutput Enable Time 
(B) tcop, topo, topw rrsereseeees  Qutput Disable Time 
CE, OF 
j 
WE 
(A) (B) 
j High 
Dour High Impedance 0.2v Impedance 


OUTPUT DATA VALID 


UNKNOWN UNKNOWN 4 
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OUTLINE DRAWINGS 


Plastic DIP (DIP32 —P—400) 


Unit in mm 
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Note : Package width and length do not include mold protrusion, 
allowable mold protrusion is 0.15mm. 


TC55B8128P/J—12, TC55B8128P/J—15, TC55B8128P/J—20 


OUTLINE DRAWINGS 
Plastic SOJ (SOJ32 —P— 400A) 


Unit in mm 
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TAEC SALES OFFICES 


NORTHWEST AREA 
490-B Lakeside Drive 
Sunnyvale, CA 94086 
TEL: (408) 737-9844 
FAX: (408) 737-9905 


PACIFIC NORTHWEST DISTRICT 
1700 N.W. 167th Place, Suite 240 
Beaverton, OR 97006 

TEL: (503) 629-0818 

FAX: (503) 629-0827 


SOUTHWEST AREA 

15621 Redhill Avenue, Suite 205 
Tustin, CA 92680 

TEL: (714) 259-0368 

FAX: (714) 259-9439 


NORTH CENTRAL REGION 
One Parkway North, Suite 500 
Deerfield, IL 60015-2547 

TEL: (708) 945-1500 

FAX: (708) 945-1044 


SOUTH CENTRAL REGION 

777 E. Campbell Road, Suite 650 
Richardson, TX 75081 

TEL: (214) 480-0470 

FAX: (214) 235-4114 


NORTHEAST AREA 
25 Mall Road, 5th Floor 
Burlington, MA 01803 
TEL: (617) 272-4352 
FAX: (617) 272-3089 


NORTHEAST REGION (MID-ATLAN1 
303 Lippincott Center, Suite 120 
Marlton, NJ 08053 

TEL: (609) 985-3737 

FAX: (609) 985-6814 


SOUTHEAST AREA 

Waterford Centre 

5555 Triangle Parkway, Suite 300 
Norcross, GA 30092 

TEL: (404) 368-0203 

FAX: (404) 368-0075 


SOUTHEAST REGION 

600 S. North Lake Blvd., Suite 250 
Altamonte Springs, FL 32701 

TEL: (407) 332-0966 

FAX: (407) 339-3777 


SOUTHEAST DISTRICT 

5511 Capitol Center Drive, Suite 308 
Raleigh, NC 27606 

TEL: (919) 859-2800 

FAX: (919) 859-2898 
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